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ABSTRACT v 

\ In the direct and indirect effects of teacher 

characteristics on educational production of students over 'time, this 
study indicates that 'teacher characteristics nere not critical 
determinants of student achievement. Characteristics include: * 
experience,, educational level, recentness of degree and degree * 
nature, college quality, and other background. Positive indicators 
across the student sample groups were that the percentage of 
non-white teachers was the only consistently performing^, 
characteristic. After a review of the literature of cross sectional 
and longitudinal analyses, the present longitudinal model of 
educational production is discussed. Data, empirical results and 
{structural equation estimates for the 3 sample groups are presented. 
Results within the operational five-period model are followed by 
conclusions and implications for theory and practice. An appendix of 
eleven steps in the data procedures is included. (CM) 
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Chapter 1 ■$ 
• „ REVIEW OF THE LITERATURE 

* j ^ ** * * 

One of the Bost-^fert tical Issues facing public education today 
concerns the effectiveness. rof scfopls. To many individuals an effec- 
tive school 1s one which piyv^es training in basic verbal and mathe- 
matical skills as well as in advanced subject areas necessary for the 
smooth functioning of a complex, technological society. In addition' 

i .-«■.' i 

to cognitive skill training, schools may Influence tb^irjstudents * 

values and attitudes' by emphasizing achievement, competition,- and 

. certification: As 'the- sociologists'. Blau and Ouncan (1967),,Kamens * . 

. (1971), and Sewell. Haller and Ohlendorf (1970) point out, one's posi- 

tlon on the occupational, economic, and prestige ladders of society 

is determined largely by schooling (Spady, f973:\35). Economists have 

largely substantiated. these findings -by demonstrating that achievement 

and years spent in school are powerful predictors of "earnings in the 

Tabor market (see. the reviews by Mincer (1970) and Rosen (1977>, and . 

also Weisbrod and Karpoff (1968), Weiss (1970),. and Hansen, Wetsbrod, 

t • j * . i 

and Scanlorf (1970)). . Recent research by Taubman (1976) utilizing data 

.on Identical and fraternal twins suggests, however, that schooling mjy 

be somewhat- less Important than the "studies mentioned above Imply. • 

Two critical, issues which ^this study will particularly address 

are (l) 0o measurable differences in school resources, particularly 

characters sties of teachers, signify measurable differences in student 



/ outcomes? (2) If measurable 'differences exist, are the' benefits com- 

I . 

ntensurate wf th the costs?- In attempting to arfswer these questions a-** 5 " 
review of past studiesjjf education* production .relationships in elemen- 
tary and secondary public schools will b.e undertaken. Fach- study ad-- 
dressed in- the re'view employs an input-output, research approach where . 
. it 1s generally assumed tne./Mi^put 1s .student achievement and the In- 
puts are student ability, family, background; peer influences,' and for- 

mal school resource's.- * * 

•• £ ( 

A thorough understanding of the process which translates family, 

peer and school resources into achievement requires explicit information 

• t ' ■ ■ fV :" 

on the ability of" the student, his previous and current level oK . •■* 

■ • ^ • • • , T '' 

achievement, his motivations, his non-school environment, and his cur- 

rent and past schooKfresource Inputs - facilities, programs, teacher 

and classmate characteristics. 1 Inclusion of/a previous level of 

-achievement implies the model 1s measuring the amount of achievement 

gain which occurs as a result of exposure* to a fixed set of school 

-/•'• < • " ' 

resources. The omission of prior school resource" Inputs presumes 7 
.- , " i.f"'\ ^ ■ '■ . ■ 

' either that past exposure to scbdotereswces will be reflected in / 

/ / "Cr-f- " ' • >. 

earlier achievements or that -there- is „a rapi'd decay of benefits from 

* ^''."V* v ' v ' ..J 

previous school resources (1\e.,'tb* second' gra4e Jristruttor's influ- 

.* ■ \ " *» '*• ". ■ • ' V • 

ence will be felt only 1n grade two). -Thts latter point is Important** 

since most of the studies discussed' below-omit consideration of pre- 
vious school resource Inputs. Before the actual studies are explicitly 



1 r 
-'See Hanushek (1968), Armor (T97Z), and Levin (1970) for a 

complete. discussion.- r. * ' 



. ■ discussed three key problems which no study can completely ignore re- 
quire elaboration. _ •-•-.>" 

1. Attempts to determine whether measurable differences 1n 

'school resources Imply measurable differences 1n student* outcomes have 

'I ' " '•" •" ■ 

been hampered by lack of adequate data. * The substantial heterogeneity. 

in the characteristics ,of students, teachers, and organizational" fea- • 

tures across schools makes, adherence to stringent research requirements 

.difficult. At the same time homogeneity" prevails within schools; • 1 

f 

teacherjs and students with similar attributes" self-select Into schools' 
. with certain facility and Instructional characteristics. The high ' 
correlation between student characteristics and school resources 
. creates a serious problem 1n the analysis and Interpretation of the 
data. As shall be discussed subsequently,* the problem 1s particularly 
: ' troublesome when stepwise regression is the statistical technique em- 
ployed. " 

2. An additional consideration 1s raised when one attempts to 
P ■ ... • ;; - ' 
* determine causality (Spady, 1973:135-136). Mere existence of a statis- 

tlcal relationship between a school resource such as teaching expe>1- 
. ence and student performance does not mean experience' directly affects" 
performance. "For example, 1t 1s possible that as teachers .accumulate 
seniority they may transfer to schools with high performing students 
providing a false positive relationship between experience and perfor- 
mance. 4 ... 

3; # - Although cognitive development is a widely accepted objec- 
tlve of public education, several problem^ arise when only one output 

' "- ■ - ' •' 12 ' - • ; • 



/ 



J* «xam1n^d. Inputs which effectively produce achievement may be in- 

? appropriate for the production of student motivation or imagination. 

If priorities for an output vary among schools, production function. 
_ •* . ■ " , 

estimates of the relationship between any single output and school 

• 

resources wtt^be distorted. The relationship becomes even-more-com-— 

. v**- - , , . ^ 

. plex if the objectives of schools vary systematically with the socio- 
"economic composition of their student bodies. " For example, secondary 
schools for middle and upper class students are generally thought to 
be more academically oriented than secondary schools for lower class 
students which emphasize vocational curricula. If such a relationship 
- exists, statistical analyses using the socio-economic background of the 
student body will confound social class with relative emphasis on aca-i 
demlc .skills. In this case the statistical importance of social class 
Influences will be exaggerated 1n estimating achievement scores while 
the effect of school resources will be understated (Levin, 1970: 56-57) 
Input-output research in education occurred prior to the publi- 
cation of Equality of Educational Oppor tunity, or EEO, by Coleman et 
al. (1966). In terms of the sheer volume; of debate and scrutiny of 
methodologies EEO generated, however, It stands out as a landmark 
study. The most relevant criticisms of EEO will be highlighted as 
examples of methodological shortcomings inherent 1n most of the cross- 
sectional literature: 2 A discussion of additional cross-sectional 

4 



?Many of the criticisms discussed can also be found in Bowles 
and Levin ,(T968a, 1968b), Bowles (1969), Hanushek (1970), Michelson^ 
(1970), Levin (1970), all of the contributors to Moste]ler and Moynlhan 
(1972) - particularly Hanushek and Kain, and Spady (1973). 



studies, Including the reanalyses of -EEO, will follow. The last sec- 

tion of this revi;ew will be devoted to the- longitudinal analyses. 

. • .i 
Cross-Sectional Analysis: Equality 
— . of Educational Opportunity 

Equality of Educational Op p ortunity wa s original ly coprissl oned 



as a survey to determine! 1f minorities were being discriminated againsV 
in access to public Education. It quickly developed into an in-depth 
analysis, of the educational production process. -This development Was, 
in part, a natural outgrowth of at least two possible definitions of 
equality which arose: (1) equality of resources of school inputs, and 
(2) equality of achievement or ouptut of the educational process 
(Hanusheck and Kain, 1972:117). EEO probed into both definitions but 
concentrated on educational achievement, estimating a statistical model 
which related school and student characteristics to achievement test 
scores. ' 

The conceptual model outlined in EEO and many subsequent studies 
was of the* following general form: 

!A 1t «g(yt), P^t), l v S^t)) 

where A {t » vector of educational achievement of the 1th student 
at time t ^ 
■ vector of Individual characteristics and family 1nf1u- r 
ences cumulative to time t 
1-P 1 » vector of peer Influences cumulative to time t 

Ij ■ innate ability of the ith- student 

i i » ♦ . 



. S i » vector of school Influences relevant to the 1th student 

cumulative to time t. , 

- i 

The model states that thie achievement of the 1th student at time t, 
(A it ), Is some function (g) of his characteristics and family influ- 
ences (Fj), of his peer Influences (Pj), of hs innkte ability (I.), • 
and of the quantity and quality of school Inputs, (S^Tmade^available" 
to him cumulative to time t (Hanushek and Kaln, 1972:123). 

.Lacking data on past Inputs, Innate ability and previous 
achievement, EEO was" only -able to utilize crude measures of non-school 
environments, 'current school resource Inputs,* and current achievement. 
Innate ability was omitted from the statistical models although Its 
presence may have been felt through^the variables measuring soclo- 

3 

economic status. 

The most striking conclusion of the study concerned the quantity 
and quality of school Inputs. 

J The first finding Is that schools are remarkably similar 
In the way they relate to the achievement of their 
pupils when socio-economic background of the students 
Is taken Into account; It Is known that socio-economic 
factors bear a strong relation to academic achievement. 



It does not seem unreasonable to assume that Innate traits 
have some component which Is reflected In the vector of family back- 
ground characteristics. Even If the genetic relation between parental' 
traits and a child's Innate ability Is minimized, other transmission 
mechanisms are possible. Alter and Blttner (1974) have shown that a 
child from a low socio-economic class Is more likely to be a candidate 
for prenatal protein Starvation, a factor which diminishes mental 
ability. Other evidence documenting the relationship between ability 
and environmental Influences can be found In* Johnson (1963), ! 
Vandenberg (1966), and Scarr and Weinberg (1976). Contrasting views 
on the^extent to which Innate traits are genetically determine* can be 
found in: Hunt (1961), Jensen (1969), and Stodolsky and Lesser (1967). 



When the factors are statistically controlled, however, 
it appears the differences between schools account for 
only a small fraction of differences in pupil achieve- 
ment: (Coleman et al., 1966:21.) 4 

The crucial variables fir the production of achievement were home en- 
vironment and the student's peers. School facilities, curriculum and 
teacher quality did show some relationship to student achievement. ' 

v to particular, teacher effects were progressively greater at higher 

i . • . i ! • 

_ % ■ grades, implying a cumulative impact of the qualities of teachers in 

*> a school on student. achievement (Coleman et al., 1966:22). The overall 

i * ' I • - - - - — 

impact of teacher characteristics, however, was dwarfed by the explana- 

<"• tory . power of the home environment. . 0 

EEO's conclusions regarding the relationship between schbol 

jr resources and student achievement are difficult to interpret' for 

numerous reasons. ) 

1. The relationship between current and past achievement and 

current and past resources is unclear (Spady, 1973:138-139). A pupil's 

j achievement at the end of grade eight jnay be influenced not only by the 

instruction he received during that grade, but also instruction in 

prior grades. EEO's inferential finding of a cumulative impact of 

teacher quality on student achievement suggests this very situation. 

» * - . 

When past resource and achievement variables are absent from a s tat is- 
t tlcal "model, 1 current achievement 1s assumed to be a function only of 

- current resource allocations. Even if prior achievement measures are 



teacher quality was measured 0 by verbal ability test scores, 



:JJr'' level of education and 'parents' education. 



utilized, the! extent to! which previous instruction Influences prior and 
current achievement remains unspecified. 5 These omissions Iwould tend 
to underestimate the total effects of Instruction. The effects of the 
more accurately measured background factors, however, are always over- 
stated when compared to the poorly "measured school inputs. 6 

2. The statistical methodology utilized in.EEO differed con- 

9 ♦ 

siderably froi-j what was implied by the general conceptual model. The 
variance 1n achievement was partitioned among sets of explanatory 
variables (roughly the vectors in Equation (1-1)) by using a technique 
knewn as stepwise regression. The conclusions of EEO were then based 
upon the amount of variance explained by each vector as it was entered 
in the regression equation after the family background vector.' This 
procedure was justified on the grounds that a pupil's background was- ' 
"...clearly prior to, and independent cf, any influences from school: 
factors" (Coleman et al., 1966:330). - The clear contribution of school - 
resources, to achievement, over and above* the effect of the family back- 
ground, could tfius be determined. ' 

Unfortunately, this type of analysis of variance procedure 1s 
straightforward only if the vectors are uncorrected. Many of the in- 
■dependent variables used in EEO were correlated. For example, more 
highly educated parents-may-weigh-schoal quality more heaviTy than 



5 

See Boardman. and Humane (1979) for a complete discussion of 
the biases underlying such models. 

6 A detailed discusjslon of the over-estimation of the background 
factors can be found in Bowles and Levin (1968a), Hanushek and Ka1n 
(1972), and Luecke and McGinn (1975). 

' " 17 1 



less educated parents when making residential location decisions. 

' 1 1 

Interpretation of the regression equation has now become more complex; 

< 

only a portion of the explained variance can be assigned uniquely to 
each vector. Two sets of vectors, family background and school quality, 
now jointly explain a portion of the variance^ Since only the incre- 
ment to explained variance (A 2 ) is assigned to each newly added vector, 
the proportion of variance assigned depends critically on the order of 
entry in the regression equation. When two vectors are correlated, 
the first vector entered will be assigned both J1ts unique contribution 
to the explained variance and i;ts jointly explained variance with other 
vectors. By alwiys. entering the family background vector. first, 7 the 
authors assured that the joint variance explained by family and school 
vectors would be assigned to the family vector. Part of the joint 
variance may have been due to prior background influences, yet the . 
crossrsectional nature of EEO prevented .it from disentangling the 
various prior effects. The net result of the statistical procedures 
was to bias the case against school inputs (Hanushek and Kain, 1972: 
124-126). , 1. J 

3. the third major problem 1n interpretation of EEO's findings 



7 t * 

It should be noted that the problem would not be solved by 
merely reversing the order of vectors.. If the school vector were en- 
tered prior to the home vector, the Increment to R 2 would include its 
unique contribution and its joint contribution with other vectors. 
This problem of Interpretation has caused many authors - Goldberger 
(1964), Darlington (1968), Cain and Watts (1968), Wan (1970) and 
Johnston (1972) - to argue against any attempts to partition variance 
when input vectors are correlated. On the other hand, Mood (1971) ar- 
gues that you partition and show how much variance 1s explained by Inter- 
correlation of . the vectors or sets of vectors. 



ft 

I 

concerns the level of aggregation. There are three components to the 



at ion. There are thjr 



aggregat1onj>rot)lem; the first concerns the unit of analysis. As^n 1 6 
many subsequenVcToYs^eci^onal studies, the unit of analysis was 
neither the student nor the clisToomr-biLt^h^school. While the 
achievement test score corresponds to the 1nd1vidlHn^studejit^var1ables 
such as teacher experience or level of education are averaged over^al 
the instructors In the student's school. This aggregation means that 
the school variables can only explain the achievement variance between, 
not, within, schools. In the EEO data the variation in achievement 
-between schools, accounted for only 20 percent of the total variance 
(Coleman et al,^ 1966:23). The remaining 80 percent, variance in 
achievement levels Within schools, could not be explained by the school 
resources. 

« * 

Aggregation also introduces measurement error in the estimating 
equations. For example, school facilities were assumed to be equally 
utilized by all students, but an Item like a science laboratory has ' 
little relevance to students enrolled 1n a secretarial program. Mea- 
surement error 1s thus most severe in large junior and senior hljgh 
schools with diverse programs and 1n schools where students are tracked 
according to their ability/ Students 1n the same school make radically 
different use of educational resources. 

The variables representing peer Influences were also aggregated 
at the school level. Lacking data on specific classrooms* peer 1n~ . 
fluences were measured by the proportion of the school's pupils whose 
families owned encyclopedias and. the proportion planning to attend 
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' -•• ' . i •. i , " ; 

college. The problems associated with this variable lie more in the 
- Interpretation^ than In the actual aggregation. If families wjth 
minimal budget constraints and/or strong preferences for education 
systematically-locate In neighborhoods with better schools, student 
body characteristics will be hlghlySotrelated with real differences 
.In, school resources. Under these circumstances, student body charac- 
teristlcs may actually jbe proxy'raeasuresjof the quantity and qfiality 
of school resourcesl. While this conjecture cannot be confirmed using 
EEO data, It 1s- certainly true that some portion of the "uniquely" 
^p^alnedvariance attributed to family and student body variables 
could resldewj^r-the^schwllnputs (Heuiushek and Kain, 1972:1^1-132): 
;. 4. The omission of 1nnatTaTimy^lj*h1Te^p^ Inflating 
the importance of both school and family background vari^es^arti- 
cularly overstates the. significance of the family variables. If Innate^ 
ability lis uncorrelated with other explanatory .variables Included in 
the model, Its absence will- simply increase the size of the error term- 
(reduce^the variance explained by the model). If genetic Inheritance 

1s In any way v responsible for Innate ability, however, the influence 

. .. > * ' 

of that ability will be partially represented by the family .background' 
vector measured for each student. If innate ability can be modified 



8 * "* 

In an ideal sense, we would like Innate ability to measure 
potential? or "capacity for learning" and achievement to measure 
attainment." The practical difficulty of measuring potential at the 
manent ofblrth and Its constancy over time has- led to an extensive 
literature concerning the genetic and environmental Influences on 
ability (as 1s measured irtlQ tests); see footnote 3. 
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a poss1ble"posit1ve correlation between teaching inputs arid Innate 
ability (Hanushek and Kain, 1972:129). Family background variables 
are therefore overstated to a greater extent than the school resource 
variables. . , 

5. A linear additive specification of educational production 
was utilized by EEO and by all the other] cross-sectional studies con- 
sidered in this review. 9 A linear additive specification assumes that 
each unit of a particular resource contributes a constant amount to 
student achievement. The unit contribution of any one input does not. 
vary with the total amount of the input receivedr nor with the amounts of 
any. other inputs (Goldberger, 1968:10^8-109). Operationally this assump 
"tion means thaf the unit contribution "of a variable like teaching ex- 
perience has the same impact on student achievement when the change 1s 
from. zero to one years *as when It 1s from 15 to 16 years. It further 
states the contribution is identical across student characteristics. 



i • • 

The variety is somewhat greater than 1s implied-by-trris-state- 
ment. As Hanushek (1979) notes, several authors, including Coleman, 
stratified samples by race or socio-economic background and, estimated 
linear or logarithmic. models within stratifications {Hanushek, 1972; 
Smith, 1972). General covarlance analyses which allow for a variety 
of functional forms 1n terms of underlying descriptions of teachers 
have also been conducted (Hanushek, 1972*, Mumane, 1975). A variety 
of interactions among variables have been Introduced (Mumane, 1975; 
Winkler, 1977; Summers Wolfe, 1977). The oolnt was. made to Illu- 
strate that EEO and mos, f the cross-sectional literature which ' 
followed 1t left unexamined the curvilinear and Interaction effects 
that may havei existed in the data. 



I. 

v - by environmental influences, Including that oif the school, the school „ 

Inputs utilized 1n EEO are least likely to reflect such a correlation', 
j The averaging of £he teacher characteristics over the school obscures , 




While there 1s not much guidance apout the appropriate, functional form, 
Intuitively one might expect declining marginal products and complement 
tartty among Inputs. Sy falling to Incorporate squared or interaction 
terms 1n the model, EEO Ignored these possibilities. 

EEO's "striking" conclusion that the quality or quantity of 
school Inputs had little or no effect on student achievement seems' 
considerably less striking in light of the above criticisms. Only 20 
percent of the total variance was "explained." Failure to consider • 
past inputs, utilization of stepwise regression, the existence of 
measurement error particularly on the school inputs, and the omission 
of innate ability probably biased downward the impact of the school * 
resources! 

? _ Rearfalyses of EE O 

"Several reanalyses of EEO data were conducted in an effort to 
minimize these problems a* well as to further investigate the impact 
of school resources oTT student achievement." The reanalyses of EEO data 
occurred across geographical and racial subsamples. Although Mayeske • 
et al. (1969) reanalyzed the total EEO sample, mcst of the reanalyses 
concentrated on the sixth grade sample since the methodological short- 
comings were least severe for elementary students.' 0 ' 

The .most interesting finding of the reanalyses centered around 



°0eta1led criticism of the third, ninth, and twelfth grade 
data can.be found in: Armor (1972), Hanushek and Kain (1972), Jehcks 
(1972), Levin (1970), and Smith-fWTZ). * • 
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* the characteristics of teachers. Teaching characteristics were statis- 
tically significant predictors of achievement, particularly black a- 
chlevement, although the magnitude of their effect was small (Spady, 
1973:141-142). A detailed discussion of Hanushek (1968, 1970) will 
illustrate the latter point more clearly. Hanushek did not want to ,- 
assume the production process operated identically across racial liqes; 
thus, he estimated the production of mathematical and verbal achieve- 
ment separately for blacks and whites. The unit of observation was the 
school; the output measures were mean sixth grade scores on math and/ 
verbal achievement tests. The teaching Inputs -were degree level, ex- 
perience and verbal ability* 11 averaged over all the teachers 1n the 
school at the time of the survey. Hanushek reported that substantial .• 
migration of teachers and students had occurred 1n the schools under 
study. Errors -in variables resulted, causing a downward bias 1n the 
coefficients on the school inputs (Murnane, 1975:11-13). Despite this 
bias, the coefficient on average teacher, experience was positive and 
significant in all of the equations. The relationship was particularly 
strong 1n the black equations. The coefficient on teacher verbal 
ability was a .significant, positive predictor of black verbal achieve- 
ment but Insignificant 1n .terms of black mathematical achievement. 

- .. • 

The teacher's degree level was insignificant for both races. 

■ ** \- -'"•<■*.. 

Hanushek's findings were substantiated by Smith (1972) who 
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u Jhe verbal ability score 1s being generalized here to repre- 
sent the Intelligence level of the teacher. The relationship between 
verbal ability and personal attributes can be found 1n John C. Flanagan 
et al, (1964:Chapters 7-8): 
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found that teaching characteristics accounted for a larger unique 
•proportion of achievement variance 1n blacks than whites. His findings 
/on degree level and experience also paralleled Hanushek's but the coef- 
ficient oh teacher's verbal ability was ins1gn1f1cantr Armor (19720 
demonstrated that the above results were not specific to northern 
metropolitan areas but held also 1(i the- south. Southern „; 4 ck verbal 
achievement varied more with the characteristics of their instructors 
and. schools than any other group 1n the EEO sample. The Mayeske et al. 
(1969) reanalysis of the total sample supplied additional confirmation 
of the above findings. The unique effect of family background on 
achievement was greater for st.udents of high socio-economic status; 
the joint school and background effects were greater for students of 
low socio-economic status. 

Two exceptions |o x the overall pattern of differential race 
effects emerged in studies by/Michelson (1970) -and Guthrie et al.> 

* t 

(1971). Mlchelson, utilizing a three-equation model. to allow, for the" 
, simultaneous ae.tarminatidn of' attitudes and achievement, fo«nd teacher 
experience and verbal ability to be significant predictors' for whites " 
but insignificant for blacks. In a similar vein, Guthrie et al. found 
more significant correlations between school resources and student 
achievement when the students came from high socio-economic status (SES) 
deciles. Their sample was divided on the basis of SES deciles arid th.e 
relationship between each school resource and verbal achievement was 

- * V 

examined one at a time within the decile/ Variables found to be 1m- 
portant 1n Isolation, however, might have proved Insignificant If 



^analyzed simultaneously with related variables (Spady, 1973:143-145). 

The reanalyses Illustrate that certain teaching "characteristic* 
positively Influence achievement* "although the magnitude of the effect 
1s small. -.Unfortunately the findings "are not consistent across the 
studies. A poss^ble^explanatlon for the small size of the 'coefficient 
may brHn the limited variance of the racial and regional subsaraples. ' . 
Subgroups of students and.' teachers. will exhibit less variation on the 
variables measured than if compared to their peers in other localities. 

The uneven- impact of teaching characteristics across races is much more 

* . 2 * 
diff1cultto,';nderstand. - ' - 

- . • Related 'Cross-Sectional Analyses . ' - 

In addition to EEO and- its various reanalyses, othei* cross- 
sectional studies arose attempting to explain the relation between • 
school resources and student achievement. "Reviews of some of these 
studies appear in Guthrie et af. (^71), Averch et al. (1972) , Cohn' 
(1975), Spady (1973),' and the October 1979 issue of Educational 

Leadership. Rather than, reiterate these 'reviews, this* section will- be 

. •» 

•limited specifically to those studies wh'ich emphasize, teaching re- , 

f ■ ■ * . . . 1 x 

sources. * 

Many of the studies discussed below utilize per pupil expendi- 
tures as an explanatory Variable. The relationship between expendi- » 
tures, salaries, and teaching characteristics should thus be made ex- 
pHdt* Per pupil expenditures usually* Include funds for e^ufpment^ 
and supplies as well as for staff salaries a Roughly 65 percent of * 
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• .these expenditures are devoted 1 to teachefc -salaries fKahn, 1974:20). 
Re* pupil expenditures will thus" be a partial proxy for teacher sala- 
ties. Salaries, which vary across districts, are determined by such 

factors as- experience," level of education j merit- raises and fringe 

benefits"; Studies Which utilize per pupil expenditure's or salaries 
will thus, in part-,; be capturing the teacher" "quality" variables of 
degree and years, of experience. -, • 'J 

> • ' • * * 

, v^y; In a nationwide sample, Mollenkopf and Melville. (1956) con- 

"trolled for socio-fe*con;omic, status and found mean student achievement 

♦ Vv • • • * 

^o be consistently related to- library and supply expenditures per 

stugent, low pupil -rteacher ratios, .small class size,. and number of * 

special staff 1n the school (psychologists, reading specialists). 

Many of the problems inherent in EEO arose in this survey, particularly 

. the problem of selective response bias. —Only 506 principals, out of 
* s > ' > - ' - 

the 1,877. schools selected, repfted to 'the -questionnaire and agreed ' 

to execute the achievement tes$s; Further, the most significant N 

* ' v* . 

school resource^ library and/ supply expenditures per pupil J may have 

been proxylng for some, o$he)r school , non-school, orpfeer group attribute. 

Goodman (1959)' also found special *taff and per pupil expendi- 

tures to be Important for seventh and eleventh graders, in New York' 

school districts. Control rtog^for soc^oreocnpmic status, mean seventh 



grade composite achievement. was positively associated with' the percent 
tage of teachers in ,tht district with over five years of training. 
The, partial correlation was .3*7^ Whertv analyzed, in isolation, per 
pupil expenditures and special staff were second and third -f n* order , 
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of importance. The high correlation between expenditures, training, 
and special staff precluded their being analyzed simultaneously. 
Nonetheless, 1t appeared experience was the most s ignificant predictor 
of achievement. ^ 

Klesl'ing's (1967) reanalytfs of the same data did not produce, 
similar conclusions. Classifying the districts on the basis of size, 
he found a strong positive association between per pupi'l expenditures 
and achievement 1n districts with greater than 2^,000 (mostly disadvan- 
taged) pupils. -In smaller districts, the association was random and 
sometimes negative. j 7 

Kiesling's (3969) study of fourth to sixth grade achievement 
gains in 97 New York districts was more Sophisticated, yet/again no 
association was- found between per pupil expenditures and" achievement 
in small, rural districts. Further clouding the issue*, a negative 
association was found between per pupil expenditures and achievement 
in urban districts. The negative finding was consistent with Benson 
et al.'s (1965) results for urban California districts, yet inconsis- 
: tent with Kiesling's^ earlier work and with findings by Armor (1972), 
Mollenkopf and Melville (1956), and Goodman (1959). Benson et al.'s 
(1965) results on^rural districts did not confirm Kiesllng either. In 
districts with less than 4,500 pupils, mean teacher salaries were 
positively related to student achievement (Spady, 1973:N6jJL47). 

. Burkhead:-(1967) examined the relationship between school re- 
sources and outputs in 39 Chicago public high schools. His models took 
the form: 
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(1-2) EA.j « f(HE 1 .SE i ) 

where EA ■ proportion of students 1n a school scoring above the ( 



~ • 40th percentile on eleventh grade IQ and reading tests 
HE » median family Income for the school 
SE « vectors of school resource characteristics Including: 
median teacher experience, proportion of teachers with 
Master's degree or higher, textbook expenditures per 
pupil, material and supply expenditures per pupil. 
Following the statistical methodology of Coleman et al. (1966), the 
family background vector was entered first. This vector thus reflected 

r 

any variance which could have been explained jointly by the family and 

school resource vectors. Median family income yielded an R 2 of .81; . 

the addition of the school resource vector raised the R 2 to .86. 

An additional study involving Burkhead, Fox, and Holland (1967) 

employed data from Chicago, Atlanta, and the original Project Talent 
12 

sample* The level of aggregation of problem inherent, in EEO arose 

. * - 

in this study; the school to school variation in achievement represented 
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-8esides the Office of Education Survey, Project Talent col- 
lected survey. data from a nationwide sample of students. Roughly 
400,000 students from 987 schools received the questionnaire.' As 
Winkler (1977:78) discussed the Talent data differs from the Report j 
data in: • 

1. Only secondary school students, were considered. 

2. No Information was directly collected from the teachers, although 
school- principals were administered questionnaries. 

3: Follow-up questionnaires were planned. 

4. Race 'Information was not gathered in the Initial survey, but did 
appear 1n a follow-up questionnaire. 

5. More extensive data on student attitudes, aptitudes and achieve- 
ment was collected. 



the upper limits of the effects that could be attributed to the school 
resources. Additional problems were created because the achievement 
t » sts were not-sfmttar-across cities. T eachihg^Wurces were slgni- 
flcant, but the signs on the coefficients were sensitive to the parti- 
cular sample tested. In Chicago, teacher experience was negatively 
related to pupils' reading scores.. Teacher experience was positive 
1ri the Project Talent sample and more significant than the positive 
Impact of starting salaries. Median teacher salary was positive but - 
not significant in Atlanta. 

-Three 'additional studies found teacher salaries to be important 
predictors of achievement. Conn (1968), controlling for socio-economic- 
status,- found median teacher salaries to be positively associated with 

Increments In achievement in Iowa high school districts. Number of 

... * 

teachers' college credit hours was negative, however. Averch and 
KiesUng (1970) reported similar results using Project Talent data. 
Raymond (1968) examined average scholastic achievement by county from 
a sample of 5,000 West Virgina high school students who went to West 
Virginia University.' The output measures utilized were freshmen college 
scores on the American College Test (ACT) and grade point average.' The 
county of pre-college attendance determined the school inputs. Raymond 
attempted to determine if the quality of elementary and secondary - 
school teachers influenced either of the output measures. Using coynty 

> ■ ^ 

census data to control for students' socio-economic status, teachw. 
salary was the most important predictor of both outputs. Elementary 
school salaries were particularly powerful, possibly implying the 



existence of a lagged relationship between teachers* characteristics 

and student performance. -I 

Me now turn to those studies which look at more specific 
teacher characteristics. Bowles (1969) looked at black male twelfth 
graders from the Project Talent sample. The percentage of teachers in 
the student's school with graduate training, small class size, and ex- 
penditures per student on non-teaching inputs were positively associated 
with reading and mathematics achievement. However, only class size was 
significant at the ,05 level. 

j .Katzman (1968) investigated the production of six school out- 

. puts across 56 elementary districts in Boston. The output measures 
included-median fifth grade math scores, median increments in reading 
scores from the second to the sixth grade, two measures of school 
attendance, and the percentage of students in each district who took 
and passed the entrance exato to Boston's pretigious Latin school. The 
percentage of permanently employed (tenured) teachers had a positive 
impact on five outputs, but a slightly negative influence on the incre- 
ments 1ji reading achievement. Two characteristics associated with 
.teachers' salaries, the percentage of teachers 1n a district with one 

to ten years of experience 'and the percentage of teachers with a 

Master's degree, were even more inconsistent; bpth variables were ? 
positively associated with school attendance measures, but negatively 

' irelated to reading increments. The percentage of awual teacher turn- 
over had a negative association with all output. measures. 
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Levin (1970) was particularly concerned that a single equa- 



tion m o del wo uld 1 lead to biased and In consistent estimates on the re- 
source inputs. He pointed out that student attitudes, besides being 
important inputs, were also important outputs itj/the production .of 
cognitive achievement. Conceptually, achievement (A) would be a func- 
tion of student attitudes (N), innate ability (I), school resources 
(S), and influences external to the school (F), or: 

(1-3) A « f(I,F,S,M) , 14 _ 

Since he-postulated achievement also influenced attitudes, a second 
equation was required, or: 

(1-4) N * f(A,I,S,F) . . * - 

The interdependence of the independent and dependent variables implied 
the values must be solved simultaneously to produce unbiased estimates; 

- IE 

two-stage lease squares was thus employed. Levin -utilized EEO data 



Hfuch of the work described can also be attributed to Samuel 
Bowles. Although this particular study was published by Levin, other 
similar studies were published by Bowles (1969, 1970) and the two 
jointly - Bowles and Levin (1968a, 1968b). 

^^This example is only illustrative; a complete specification 
requires a separate equation for each of the endogenous variables.. 

15 " ' 

Bowles approached the interdependency problem differently; 
he solved the system of simultaneous equations for the reduced forms. 
Each endogenous variable was thus expressed as a function of , the exo- 
genous variables. Ordinary least squares then gave consistent esti- 
mates of the parameters.. Using EEO data, he compared reduced form and 
structural equation estimates. •* In contrasting the"two sets of estimates, 
little difference was found in the values of the coefficients on the 
school Inputs. 1 



from an eastern metropolitan area and was extremely careful in his; 

! , — — t 

construction of. the school Inputs. To minimize measurement error 

jwhipi would result from .residential mobility, 16 Levin considered only 

those students who received all of their education 1n the school they 

were. currently attending. Teacher characteristics were averages across 

4 

the third and fifth grade Instructors tn each school. While average 
teacher degree level had no significant relationship with verbal 
achievement, average teacher experience was strongly positive. Levin 
found also that teacher's verbal ability and institution of under- 
graduate training 4re insignificant predictors of student achievement. 

{ I Longitudinal Analyses | 

Four longitudinal .studies of educational production relation- 
ships, Hanushek (1971), Murnane (1975), Winkler (1977) and Summers and 
Wolfe (19771, will now be examined. The. studies are classified as 
longitjdinal because each employs data whi£h t cover more than a single 
year. In addition, three of thestudi.es utilize data where students 
•are matched to their respective teachers. The problem of obscuring 
the relationship between achievement and teaching characteristics by 
excessive aggregation is thus avoided. » 



The estimated effect of school inputs on achievement will be " 
biased downward if the school Inputs assigned 1* September or October 
do not reflect school inputs in previous years. Hanushek and -Kain 
(1972:130-131) argue that the problem of a spurious correlation Is even 
more critical for blacks since they have -a higher mobility rate than 
whites; 



24 



Ihfe-1* port a nce of formal t ea c her-creden tials, experience and 

graduate education can be partially seen in the rigorously derived 
results of Hanushek (1971)* One of the strongest points of Hanushek's 
work lies In his explicit .development of a conceptual model of the ' 
educational production process. The model stated in the opening sec- • 
tlons of this review, • 

(l-i) . |A it » g(Fj,pJ,i f ,sJ) , 

was first, discussed In detail by Hanushek 1n his 1968 doctoral disser- 
tation. Recognizing the problems posed by the omission of innate 
ability- and previous school Inputs, he included a measured past " 
achievement In the estimating equation. A model with previous achieve- 
ment thus measured the "valued-added" of the current school inputs. 

1 V - 

Hanushek argued biases would occur -only 1f the missing- portion or 
innate ability was correlated with the rate of learning (as opposed to 
the level). The portion of Innate ability that was Inherited would be 
captured. by the family background variables." Difficulties in inter- 
preting school resource effects would not arise unless there was a 
mechanism connecting the u non-hered1tary M portion of Innate ability 
with specific school resources.! j 

The basic fcample consisted of third graders from a large School 
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The family background variables will capture the Inherited 
portion of Innate ability only 1f social mobility 1s correlated with j 
ability. The above situation thus may not hold for blacks. 
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system in California. If data were not available on the second or 

third, grade Instructors or on the first and third grade achievement 

scores, the student was dropped from the analysis. Missing data thus 

■♦ * • . ' 

reduced the total sample of 2,445 students to 1,061. The sample was 

then stratified on the basis of race (white vs. Mexican-American) and 

father's occupation (manual ys^ non-manual). The stratification was 

justified on the gVounds that the proxies for the background Inputs 

might not have the same meaning across races. There also appeared to" 

be no a priori reason to insist on the same model of the educational 

process fir both groups. The following equation was used to estimate 

the white, manual (n * 515) and whitej non-manual (n* 323) samples. 

° :5) - . A j3 *>0 + ?l A jl + a 2 F + a 3 R + a 4 T 3 + a 5 T 2 + u '*' 

where: A^ 3 achievement of jth student grade three 
achievement of- jth-s'tudent grade one - 
> F « dummy variable for female student 
R » repeat grade: *1 If grade repeated, 0 otherwise 
T 2 ,'T 3 * second and third grade teacher characteristics (experi- 
ence, hours of graduate education,. verbal ability score, 
, years since most recent educational experience, -and 
years of experience with a particular socio-economic 
. level)". _ . ' ! ' 
Experience and hours of graduate education were statistically 4 
insignificant for second and third grade Instructors in both samples. 
The characteristics which were determined to.be significant varied 
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slightly across the samples. Second and third grade instructors' 
verbal score and recentness of educational experience were important 
predictors of third grade achievement for the white, manual sample. 
In the white, non-manual sample, recentness of educational experience 
was ag ain- important but "experience with this socio-economic group" 
replaced verbal score as a significant variable. Teacher characteris- 
tics did not appear to be important for the Mexican-American sample. 
Hanushek reasoned this was probably due to a languaae barrier, yet" it 
may have resulted from the small sample size (n.»140). j 

An analysis similar to Hanushek* s was conducted by Humane 
(1975) using two cohorts of elementary black students from New Haven. 
$oth cohorts contained approximately 440 pupils, yet only one covered 
a two-year period. Progress in reading and mathematics was measured . 
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Hanushek tested for measured and unmeasured teacher charac- 
teristics by constructing a series i of dichotomoiis variables, Tij, for 
each instructor^ the sample. Regression analysis was then utilized 
to explain third grade achievement 1n terms of teachers. If the jth 
student had the 1th\teacher, la equaled 1 for him and T-h equaled 0 
where kjH. Thus: \ J 1J 

1 - 0) 



A 13 " Vi; 



+ aF j.i bA j2 + u j 



where tj, a, b * est1mated\regression coefficients. This approach 
made 1t possible to test whether the classroom coefficients werj signi- 
ficantly different from a constant, or whether real differences existed 
among teachers in terms of therr contribution to performance gains. 
For any one student 1n a specif 1C\Classroom (1) 

(2) A 3i .-t 1 +aF J '+M^u j 

(3) *3j * c + aFj + bA^ + 

where c is a constant for students in a\l classrooms. The results of 
the six F tests for equality, of coefficients showed the hypothesis of 
no teacher differences could be rejected aY the .01 level for whites. 
For Mexican-Americans,' it was not possible to; reject the hypothesis 
at the .10 level. 

; ' " ' - - i 
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for students who had been matched up to their respective teachers. 

Unfortunately, 1n the two-year sample, Murnane did not Investigate 

\ ■ ' • 

lagged teacher characteristics. That 1s, second grade Instructors* 

characteristics were not Included 1n the estimating equations for 

third grade achievement. In equation form: 

* • \ * ** ■ 

A j3 - a^+ A jt + a 2 F + a 3 Y ♦ a^ + u^ • J ' 

I 

and — 
(1-7) Ajg * a (J + *jl + a 2 F + a 3 Y + a 4 T 2 + u 

where: Aj 3 , A^ 2 , A^ « achievement of the jth student third, second* 

19 

or first grade 
. F * dummy variable for male^tudent 

Y » vector of background variables Including dummy variable 
for living in subsidized housing, percentage of. rental 
uni ts on the"b1ock : where the "student lived wi th rents less 
than $60 per month, and percentage of the population under 
18 years of age who lived in a female-headed household 
T 3» T 2 " - vector of characteristics including experience, pos- 
sessi on of; a Master^s^gjceejjunj^ 
graduate grade-point average, race, sex, and marital status 
of the third and second grade teacher. 



Ajj is not really the student's first grade achievement score 

but/represents the test store at the beginning of the second grade. 
Aj2 represents the test at the end of the second grade. 



It was therefore Impossible to determine If second grade teaching re- 
sources had any Impact on third grade performance beyond possible In- 
direct effects; captured "In the lagged achievement variable. 

Mumane's results are Interesting on several grounds. His treat 
meht of the experience variable was novel In that It highlighted the 
initial years of experience. Experience was Included In the model as a 
three-piece linear function, constrained to have corner points at two and 
five years of experience. This specif Icatlcn showed achievement Improved 
dramatically when the Instructor "was between his or her first and third 
years of teaching. Students who had an Instructor with two .years of ex- 
perlence scored on average five points higher than students who had tea- 
chers with no experience. Since in grade equivalent score units 20 five 
points represented five months of pro'gress, this was a substantial 
difference.. The pattern of coefficients from three to five years of ' 

experience suggested these teachers were not more effective than 1n- 

...... .. \. . » • " 

structors with two-years of experience. While performance declined in 
all the samples, the decline was significant In the first cohort only. 
No consistent relationship was found between performance and teachers 
with oreater than five years of experience. Instructors with five 
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Achievement scores are reported In a variety of ways: raw 

scores, standard scores, percentile ranks, stanlnes, and grade equiva- 
lents. A grade equivalent score scale can be thought of as a develop- 
ment scale. It is used to relate raw scores from the various levels to 
each other. The unit of measurement 1s one-tenth of the difference be- 
tween medians for successive grade. Thus, a score of 37 Implies the' 
student's raw score on the test is the same as that made by £hejmed1an 
pupil In the third grade at the end of the seventh month In that grade 
(Lindquist and Hieronymus, 1964). 
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years of experience 'were as effective as ^thosejwith ten years of. ex- 

-. peHenct. The retam frw- learning by doing? weretotally exhausted 

- 1n> the ffrst fivt 'years. . 

The only -other teacher, characteristic consistently related to. 

puplV performance was sex.- Male teachers -were more effective in 

teaching both reading and mathematics. No consistent significant re- 
..... .' . •»"*■'•• 

latlonship was found between performance and race of teacher, highest 

degree attained* undergraduate inajo. /Undergraduate grade-point average, 

or marital status. 'Murnane also Investigated whether certain teacher 

characteristics were -more effective with certain types of students. / 

; ■ i 1 

I ._. Five interaction variables were tested, but none were significant- 
^ across the samples. 21 

v • * 

In contrast to all otter researchers, Murnane had explicit peer - 
, >. . • * — • 

group measures. In order to substantiate EEO's strong finding on peer 
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group influences^ he Included the class mean achievement scores and 'the 
standard deviation of these scores 1n his estimating equations. An 
aggregate measure of student turnover was calculated by subtracting the 
average class size from the total number of student names in each 



The following hypotheses were tested: . * „ 

1. Male teachers are more effective with male students than with fe- 
male students. 

2. Bl4ck teachers are more effective wjth, male students-than'-with — • — -~ 
--fe»ale-studtnts"<or"vice versa) . 

3. The* relationship between experience and. student performance 1s 
d1 f ferent for black • as opposed to wh1 te, teachers . 

4. Male and/or female teachers have greater success, with low achieving 
students than High achieving" students (or vice versa). 

5. Black and/or white teachers have grea ter success wi th low achieving 

* students than high achieving students y(or vice versa).. __/""' 
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attendance register. Mean and standard deviation of achievemM were ' 

unrelated to student performance. Murpane cautioned that the lad. of 

significance was misleading - ; both measures were biased to the -extent " 

that students were nbn-randpm1y;absent on the days the tests were ad- i ft 

ministered. Student turnover had a consistently negative effect on < 1 ' 

reading achievement;] the deleterious effect was even greater for'stu-' "V 

dents- with high Initial achievement levels. * ,n ' . '** • : » 

Longitudinal data on. approximately 300 black and white - 

California students were/utilized by Winkler (1977) 1n an educational . - 

Vjir^duction study emphasizing peer group Influences. In predicting, 

eighth grade- acn^'evement, Winkler 'used, the following explanatory varl- /• 

ab1es:/Vf1cst grade achievement, measures of family tacRground, and 

• *• ) •■• ' * — - 

** peer group, composition and. teacher characteristics .aggregated over the*- 
*' '-.' ' * • V- i . 

eight years. The advantages of observing students over eight years 

were greatly offset by the aggregation of, the peer and teacher vari- 
ables.- Student's were not matched to their respective instructors; 
therefore, the resources did not accurately reflect,' the Inputs the 
pupil received. * * . 

The teacher variables wfere calculated by computing *the average 
characteristics of teachers in each- grade of each school .for specific . 
school years. For example,' a student in grade^eigllt "in 1964 was as- ° 
slgW* th e characteristics ;_ofj9S8 jirade one feachers. 1958 grade . twp.^V 



teachers, 1958 grade three 'teachers, 1961 grade' four teachers, 1961 
•grade. five teachers, 1961 grade six teachers ;«Y961 gradVseVen teachers**' 
and 1961 grade eight teachers. Had the student not repeated a grade, ' 
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hf or.she would have been 1nthe first grade in 1957, second in 1958, 
$m}* 1959, foujth 1n.1960, fifth 1n 1SC1, sixth 1n 1962, seventh 



19631 -and eighthyfn 1964. The. assumption was thus made that the 
ckaracte^Jstlcs of, teachers in adjacent years (e.g., 1957, 1959) were 
Identical .^vthe characteristics of teachers for which data were re- • 



corded (e^g., 1958)^. To the extent that each pupil's actual teacher 
\ characteristics differe%from the average characteristics, errors in 



x - ft* » 



measurement wer* introduced- resulting in biased coefficients. The 

w ■ ■ 



calculation of the peef jroup variables was also complex and will not 
be explicitly* discussed here'.'' It seems sufficient to state that the ' 
peer group measures were not, classmate characteristics but rather 
highly aggregated socio-economic indicators based on the number of • " 
school-age children 'in a school attendance area. 

". Two models, were Estimated; In the first model, the relevant x 
avferage characteristics were further aggregated to obtain, one variable' 
per characteristic for each studerft. thus, a characteristic such as 
teacher salary was aggregated over the eight years to produce a single, 
salary variable. In the 1 first model for blacks, salary was significant 
for students in the -college preparatory track, but insignificant for 
students 1n the vocational track. When* salary was replaced by its de- 
terminants ^.experience and 'level of education, insignificant coeffi- 
cients resulted. This result was . surprising given that salary alone 
_was positive' and I statistically significant. It 1s possible that the 
-Interaction of experience and credits was the Important predictor for 
flack's. In other words, the relationship may be multiplicative, not 
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additive; "The coefficients on quality of undergraduate education were 
. large and significantly positive; No measures of bacca J aureate institu- 
tion quality were available for elementary teachers, however. Teacher 
salary and experience were important for white students in both tracks; 

however, teacher-credits and undergraduate institution quality were • 
Insignificant. . - 

Iff the second model, Winkler attempted to more fully utilize 
the longitudinal nature of his data. He could not include all eight 
years of teacher data, since the construction of the variables implied 
a high degree of. col linearity. 22 Instead, he constrained the coeffi- 
dents tola particular pattern using the linear parameterization of ' 
distributed lags suggested by Almon (1965). Teacher's salary. in the 
' current year was a significant predictor for blacks, yet none of the 
other distributed lag coefficients on salary or experience were signifi- 
cant. * A radically different pattern. was observed for whites; all eight 
• distributed lag coefficients on salary and experience were significant 

at the .10 1eve$ . \ The lowest marginal products were observed on the 

\, . - j- • 

most distant resources". Winkler's results for whites thus Implied that 

previous teachers can 'have a delayed effect on student achievement. 1 

/ ' \ A 

The. final longitudinal study that will be considered in' this 5 ! 

review was undertaken] by Summers and Wolfe (1977). Elementary, junior 



22 

• ATI students 1n a particular grade, school, and year received 
identical teacher characteristics. In addition; students in <lie years 
for which data were hot collected (1957 or 1959). received characteris- 
tics f rom* the other years (1 958) . Thus , thi rd grade students in 1957, 
1958^and 1959 from. ,the same school received identical inputs. 
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and senior high school students were matched to their respective In- 
structor resulting In 627 sixth grade students, 553 eighth grade stu- 
dents, and 716 twelfth grade students. Due to°the many problems asso- 
dated with predicting junior and senior. high school achievement, the 
focus here will be restricted to the elementary sample. 

The dependent variable utilized was the change 1n student com- 
pbslte achievement score- on the Iowa Test of Basic Skills from the third 
to the sixth grade. The. school Inputs considered were variables from 
the sixth grade only. The change In achievement from grade three to 
grade six was thus attributed entirely, to the sixth grade Instructor.. 
By Interacting student and teacher characteristics, Summers and Wolfe 

* * 

demonstrated sixth' grade teacher experience was Important for high 
achieving students, but negatively affected the learning growth of low 
achievers. The ratings of the sixth grade teacher's* undergraduate - 
institution, while significant for all types of students, were particu- 
larly important for low. income pupils. Educational credentials beyond 
a baccalaureate degree were not discriminating predictors of achieve- 
ment growth. The instructor's score on the National Teachers' Examina- 
tion was likewise insignificant. 

As substitutes for the unavailable classmate characteristics, .-' 



Gourman rating of undergraduate programs (Gourman, 1967) 
was used. The ratings are based on five areas: 

1. individual departments 

2. administration 

,3. faculty (Including student/staff ratios and. research) 

4. student services, and - * 

5. general areas such as facilities or alumni support. 
The rating is an average of the five areas. - 



Summers and Wolfe used variables entitled *H1gh Achievers and %Low 
Achievers. The variables were calculated by using the average percen- 
tage of students in the fifth and sixth grades who scored either above 
the 84th National Percentile or below the 1.6th National Percentile on 
the Iowa Test ofBasic Skills. Students who tested below grade level 
were greatly aided by being in a school with high achievers. This 
finding was particularly .significant since 1t was revealed high a- 
chleving students were riot adversely affected. 

Cross-Sectional. Longitudinal Findings . 
and Their Deficiencies s 

- In attempting to integrate the findings of the cross-sectional ~ 
and longitudinal studies, a brief summary j>f the conclusions, regarding 
teacher characteristics seems warranted. Conclusions regarding tea- 
cher's verbal ability, undergraduate training institution, salary, ex- 
perience, and level of education are discussed below. The findings con- 
cerning per pupil expenditures are also discussed due to their close 
relationship to teacher's salary. 

Teacher verbal ability was found to be positive and significant 
in studies by Bowles and Levin (1968a), Hariushek (1968, 1970), Bowles 
(1970), Michelson (1970), Guthrie et al. (1971), and Boardman et al. 
(1973). Coleman et al. (1966) found teacher's verbal ability score to 
be positive, although its Impact was small relative to peer and family 
background^varlables. Levin (1970> and Smith (1972) found teacher's 
verbal ability to be positive, but statistically Insignificant, as did 
Armor (1972) in his northern white and southern black and white equations. 

/ ' 
\ 



The sole negative finding can be attributed to Armor, who found an In- 
verse relationship between northern black achievement, and teacher's 
verbal. ability. 

The yquaHlhr of the teacher's undergraduate traini ng was posi- 
tlve and significant 1n studies by Winkler (1977) and Rummers and Wolfe 
(1977). Levin (1970) found the Institution of undergraduate training 
to' be Insignificantly related to student achievement. 

'; Jeacherjsjnarles were found 'to have af positive, significant ' 
relationship with achievement in studies by Bowles and Levin (1968a), 
Cohn (1968), Raymond (1968), Averch and Kiesllng* (1970), Armor (1972), 
.and Winkler (1977). Burkhead, Fox, and Holland (1967) reported a posi- 
tive sign on, salaries in their Atlanta sample. In contrast, Benson et. 
al. (1965)^ found a negative sign on salaries in their study involving 
large urban districts. Two studies* Thomas (1962) and Burkhead, Fox, 
and Holland (1967) with their Talent sample, concluded starting teacher 
salaries were significant predictors of student achievement. 

• Per pupil expenditures were positive and significant in studies 
by MolTenkopf and Melville (1956), Goodman (1959), and Kiesllng (1967) 
with his subsample of large districts. Coleman et al. (1966) found per 
pupil expenditures to be insignificant while a negative relationship 
was reported in the urban district analysis of Kiesllng (1969). 

Teacher experience was found to have a positive and significant 
relationship with student achievement in reserach by Goodman (1959), 
Thomas (1962), Burkhead, Fox, and' Holland with their Talent sample, 
Levin (1970), Michelson (1970) with his white sample, Hanushek (1968, 
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1970), Guthrie et a'l. (1971), Murnane (1975), Winkler (I977)^w1th his 
white sample, and Sinners and Wolfe (1977) with iheir sample of high 
achievers. Hanushek (1972) and Smith (1972) found teacher's experience 
to be positive but Insignificant. Negative relationships were reported 
by Burkhead s Fox, and Holland (1967) with their Chicago sample, Katzman 
(1968), and Summers and Wolfe (1977). with their sample cf low achievers. 

Teacher's degree level was the most consistent characteristic 
across the studies. Possession of a Master's or. higher degree was in- 
significantly related to student achievement 1n studies by Conn (1968), 

, Katzman (1968), Hanushek (.1968, 1970, 1972),' Bowles (1969), Levin 
(1970), Smith (1972), Humane (1975), Winkler (1977), and Summers and 
Wolfe (1977). - • ** • 

Ten studies thus showed salary or expenditure levels to be 
positively related v to student achievement. The two exceptions, Benson 
et al. (1965) and Kiesllng (1969), utilized data from large urban cen- 
ters. Hidden 1n the aggregation of district figures were high concen- 
trations of low socio-economic and black students. While the latter 
two studies imply resource expenditures do not have a strong positive 
impact on urban minorities, the aggregation of school and family re- 

• source variables was so pervasive it was unclear which students were 
responding to the various resources. Expenditure levels may also re-, 
fleet differential j ivlng costs; it is not clear 1f the figures were 
representative of relative costs or real purchasing, power (Spady, 1973: 
149). At least one study has shown that the highest proportion of high 
salaried teachers are employed in the Inner city (Anderson and Mark, 



1976). ^etrppfolltan areas may thus have high concentrations of teachers 
with many years of experience and/or graduate degrees. Despite these 
difficulties, It seems fairly safe "to conclude that higher teacher, 
salaries, which Imply higher formal credentials, are positively related 
to achievement.^ 

If salary levels and formal credentials are proxies for each 
other, why are the findings on formal credentials so mixed? j Asldefrom 
purely statistlcafconslderatlons, the answer may lie partly 1n the 
fact that the conclusions regarding experience and degrees are subject 
to more than one Interpretation. For Instance, the positive Impact of 
teacher experience 1s assumed to result from the acquisition of skills 
over the course of many school years. It Is also possible that as *" 
teachers accumulate- seniority, they transfer to schools 1n "good" 
neighborhoods with high achieving students. The association between 
achievement and experience may thus be a partial reflection of staff 
selection bias (Spady, 1973:151). Capable, experienced teachers may 
also. have the option of leaving the classroom for higher paying adminis- 
trative and guidance posts. A selection mechanism of this type will 
bias downward the experience performance relationship. On the other 
'hand,, those Individuals who have difficulty coping with students may 
leave the profession early. Finally, If the pool of new teachers 1s 
changing over time, a cross-sectional study many not discover a 
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-One could argue' that-each successive pool of new teachers has 
more sophisticated training. Weaver (1978), however, shows that ability 
of new, teachers (as measured by SAT scores) 1s decreasing, suggesting 
perhaps that less capable Individuals are entering the profession. 



statistical relationship even If one actually exists. 

The review of the cross-sectional and longitudinal literature 

reveals some potential flaws with the methodology, employed to determine 

' • ". "-...-! ' I 

if characteristics of teachers are Instrumental 1n producing student 

> v ~ - . t * 

achievement. Those properties which are desirable but absent from 

either all or a majority of the studies are enumerated below: 

1. A model which attempts to determine the Importance of 
teaching, characteristics 1n the production of student achievement should 
Include measures of both present and past teaching resources. The 
findings of Coleman et al. (1966)", Raymond (1968), Hanushek (1972), and 
Winkler (1977) suggest previous teacher characteristics have a direct 
effect on current student achievement. In addition to the direct ef- 
fects, previous teacher characteristics may be reflected indirectly 
through the lagged achievement level. The omission of previous teacher 
characteristics may 'underestimate the total contribution of instruction 
and circumscribe the policy Implications of the model. 

2. Individual student and teacher observations are desirable 

• j -'• ■ , . : 

-in orden^to avoid obscuring the student-teacher relationship by aggre- 

'. ' \ 
tation of variables. \ 

1 \ • i 

3. The school resources Included in the model should raflect 

\ 

only those resources the student actually received. For example,' the » 

presence of a science laboratory should not be included as an sxplana- 

\ • 
Jtory variable for business students. 

4. Elementary school samples should be, utilized whenever pos- 
sible." Multiple Instructors contaminates samples of junior and senior 



39 



high school students. 

5. Peer Influences should be as specific as possib-le. Ideally 
we would like a measure of the student's classmates' characteristics. 

6. The assumptions of the linear additive specific don can 
be made less restrictive by Incorporating squared and interaction terms 
1n the- model.— 

The present study will go beyond the existing literature by Incorpor- 
ating all six of the above desirable properties into Its methodology. 



•|. . Chapter 2 . 

+ - 

A LONGITUDINAL MODEL OF EDUCATIONAL PRODUCTION 

t 

The objective of this chapter is to highlight some basic* theo- 
retical aspects of educational production functions and ( t Jevelop the 
model to be estimated. The multiple output nature of the educational 
process and the key inputs - family background* ability, school, and 
peer group resources - will be discussed. The differing assumptions 
that underlie educational production as opposed to industrial production 
are also developed. Finally, since the primary focus of this research 
fs the effect of teaching characteristics over time, a conceptual model 
outlining the possible direct and' Indirect impacts of these characteris- 
tics on the production of sfude^t achievement will. be elucidated. ' ' 

The Output of Education 

Educational production is a multiple output process. The gut- 
puts ca.n loosely be categorized as cognitive or non-cogriit1ve (Bloom, 
1956). Cognitive outputs include general as well as subject-specific 
increases in ability or knowledge, and are usually measured by achieve- 
ment test scores. Behavioral attributes such as the extent of one's 
socialization, or changes in attitudes and preferences, are classified 
as non-cognitive outputs. In comparison to cognitive outputs, non- 
cognitive outputs are difficult to Identify and measure. • As a result, 
a majority of the empirical studies have concentrated solely on. the 



production of achievement. as measured in standardized test scores. 

The omlsston of non-cognitive outputs Implies .certain subtle 
assumptions about the "public goods- 1 nature of the Inputs; 1t also has 
Important econometric lifpH cations. These assumptions and implications 
can be clarified by constructing a simple two-equation system for the ; .. 
production of cognitive and non-cognitive outputs. 

Let. . 

y 1 « cognitive output (achievement) 
- y« ■ non-d>gn1t1ve output (socialization) 

Xj « vecfor of inputs 1n the ] production of y 1 

x 2 « vector of inputs 1n the production of y« . 

I 

« coefficients of x, ■ . , . x 
$2 9 coefficients of x 2 1 

e 2 » error terms, assumed uncorrelated with Xj, x 2 

y, »Vl + e i 

^2 * *2^2 * c 2 * 

If the \muts 1n the production of y 1 are Identical to the Inputs uti- 
lized in the production of y 2 , or x 1 «x 2 , separate least squares 

; Public, goods, as defined in the welfare economics literature,- • 
have the property of. being "...used simultaneously by all consumers 
without individual exclusion" (MaHnvaud, 1972:201). In certain In- 
stances, one individual's consumption or abstention of the good will 
not cause the' slightest change in the resources available to other 
Individuals. In this context\we are suggesting, that a "public" Input 
in production would be one in. which Its use in one production process 
would not cause the "slightest change" in the: amount available for 
another production process. 



estimation of the two equations will produce consistent and efficient 2 



estimates, regardless of the 'degree of correlation between e.j and Cg. 
If Xj is a subset of x 2 (or vice versa)', the estimates remain consis- 
tent but are efficient only 1f the error terms, c 1 and e 2 , are uncorre- 
lated. It is likely that the error terras are correlated. This corre- 
lation implies the significance levels of the coefficients will be re- 
duced; however, the estimates- will remain unbiased. < 

Underlying the above formulation is the assumption that y 1 and 
y ? can be produced simultaneously with a given set of inputs; inputs 

i . i : 

employed in the production of y^ are npt^'used up," leaving a smaller 
amount available for the production of;y 2 . For example; the way in 
which social studies is taught, while influencing achievement, could 
also produce a respect for certain value systems and a socialization 
into the American culture. Presumably, an input like teachers' experi- 
ence would be equally effective at producing both outputs. On the - 
other hand, if employing an input in the production of achievement 



small e, 



An estimator is consistent if for sample size T and arbitrarily 
11m Prob.(j| - fl| < e) • 1 orj pi 1m J » e . 



As the sample size becomes infinitely 
tlon converges on the true parameter 
if 1t has the minimum variance among, 
class. In formal, terms, 3 1s an effl 
of s if 6 1s unbiased and ] 

E(! -*»)*.* ECi -e) 2 



large, the probability dlstrlbu- 
values. An estimator 1s efficient 
all consistent estimators 1r« Its 
cient (or best unb1ased)estimator 



where 8 1s any other unbiased estimator of B (Goldberger, 1964: 126-1 28) ^ 
For more Information on the estimation of equations similar to (2-1) and 
(2-2), see Zellner (1962:348-368). 



diminishes the amount available for. production of socialization, a d1f-' 
ferent formulation 1s suggested. In considering the type of Input that 
would be "used up" 1n the production of achievement 1t 1s clear that 
Inputs such as teacher ^expeHenc^and level of education would not be 
reduced. Tine, an *1npu^ heretofore unmentloned, would be .consumed In . 

the production-process. If we Incorporate time ,1n the jnodel we have 

i ' 
the following formulation: * , 

« *" 

(2-3) y r « 0 1 x 1 +/y 1 w + c } 

i . 

(2-4) y 2 » 0 2 X2 + y 2 0 -w) + e 2 . r 

» 

whera w » fraction of the school day spent on the production of y 1 

and ('( -w) the fraction spent on y 2 . 3 
If w 1s omitted from the specification but uncorrected with x 1 the est1- 
mates remain consistent. If w 1s positively correlated with the estl- 
mated coefficient for 0 1 will be biased upward while the coefficient for 
$2 will be biased downward. The biases are reversed 1f w 1s negatively 
correlated with x r The magnitude of the biases will depend on the de- 
gree of correlation between w and Xj. Since there 1s no' a: priori » reason 
to suspect the fraction of time devoted to y 1 or y 2 1s correlated with 
Inputs, such as teacher's experience or level of education, the problem 
of biased estimates 1s unlikely to be severe. 

The focus on standardized achievement can be justified on grounds 
other than it is a'relatively precisely measured output. The general 



P °A more realistic specification would perhaps be one in which 
w and (1 -w) entered equations (2-3) and (2-4) 1n multiplicative 
fashion. The rjesu* ts for this case are Identical to those given here 
1f (2-3) and (2-4) are Interpreted as log-linear relations*. 

>•-- . . / 



public's concern Wer cognitive output ha> been reflected in state' 
legislation requiring students to be proficient 1n bestc skills such is 
reading and mathematics. Over, half the states have in some way-man- 
dated achievement as W primary educational objective. An .Investigation 

■ \ ■ " * * * * * * 

of 'the Inputs InvOlved^in the production of achievement 1s Granted* , 
simply because achievement 1s a highly valued output. 

» Inputs to Educational Achievement * ' . ' * 

The inputs employed 1n the production of achievement may be - «■ 
broadly classified into three categories:'- il) family and Individual ' 
student resources, (2) school resources, and (3) peer group character- 
1st1cs. Some Inputs are truly technological In the sense thr - can be 
varied by the educational producer. In contrast, Inputs such as father's 
occupation and race or sex of the student are not alterable by schools and 
may be considered fixed. The inclusion of tnese fixed inputs permits, 
the researcher to examine Interactions between school resources and the 
students background. Under each of the three broad categories /many 
specific Inputs can be identified* The following list Js by no means 
exhaustive, yet it covers many of the more cownonly utilized inputs./ 

Family Background and Student, Characteristics " *# ' 0 

'7 The previous chapter .illustrated the Importance of family" back- 
ground and Individual student characteristics 1n the production, of f 
achievement. This result Is not surprising when one considers all of 
the student's pre-school- years, plus half of his waking time when at- & 
tending school , are- spent In the 'how. Aside from- supplying theSurely 
physical environment of food, clothing, and shelter, the family helps 



shape the pupil's ability and a£tftudes and contributes directly to 
pupil performance In thV^om of time Inputs. The pupil^also contrl-. 
butes directly in the"ftrm of time allocated between, attendance and 
homework. < Unfortunately no direct mea'sures of the parent ah<f\ student 

Inputs" exist. / Proxies such as socio-economic status, parents' educa- 

• /- • 

tlon, race and IQ have been utilized. 

1s considered a^roxy Input since It Is a ddubtful measure ' 
of ^rue Innate ab1]1ty. /Theoretically, we would Hke a measure of In- 
nate ability which reflects the genetic endowment of the Individual. 
Conceptually, ability should reflect "potential" and achievement should 

measure "attalrjment." HJ tests may not adequately measure potential 

*••/-'. • 

s^ncejtejcores may reflect genetic and environmental Interactions. As 
an added complication, IQ 1s known to be highly correlated to socio-econo- 
mic status. If other background inputs are Inadequately measured, IQ may 



be proxylng for the absent family inputs. The coefficient on IQ may thus 
reflect genetics, genetic and environmental Interactions, and family back- 
ground inputs. 

School Resources 

r- ■ . j 

The logical focus of most policy discussions regarding achieve- 
menl 1s on the school resource vector. School resources allow the 
greatest possible scope for the application of alternative policies. 
School input variables include facility characteristics, administrative 
characteristics, and current and past teaching characteristics. Teach- 
ing performance can be decomposed into many parts such as level, recency, 
and quality of education, years of experience, verbal ability, receptlve- 
ness to students,- knowledge of subject, time devoted to lecturing and 



preparation, and forms of classroom presentation. The teaching varl- 
ables are of particular Importance due to the concentration of the 1n- 
stractor's time 1 nput and deg ree of potential Interaction with the student. 

Peer Group. Resources ' 

The performance of an individual student may. depend upon the * 
collective performance or expected achievement of the entire class. 
Students within a class may influence one another and/or the instruc- 
tor's behavior may be a function of the class characteristics. Peer 
-group variables are thus captured 1n aggregate characteristics., like 
class socio-economic status, size, attendance, mean and standard devla- 
tion of achievement, and mean and standard deviation of IQ (Hanushek, 
1972:25-32). It must be noted, however, that the self-selection of • 
students into schools with particular attributes confounds the inter- 
pretation, of some of the peer variables. If background factors are not 
adequately specified in the model, variables such as class mean achieve- 
ment may simply reflect the socio-economic status and achievement or1en* 
tation of the individual students. 

Educational Production Functions : 
Assumptions and Caveats' 

- 1 
Following Hanusnek (1972), the production function for educa- 

tional achievement in a parti uclar grade or time period can be expressed 

as follows:- * / 

(*-5) ^ t • f <W B it^t»V s it } \ ' ' / 



47 

where: A it * vector of educational achievement level of the 1th stu- 
dent at time t 

A 1t r l vector of ent *Hng achievement level (achievement at the 
close of the previous time period) 
B 1t * vector of family Influences at time t 
P 1t * vector of peer Influences at time t * 
l i « Innate ability of the 1th student 

m ^ s 

'■' S 1t » vector of school Influences at time t 
t » grade or time period. 
The quantity of achievement at time t, A 1t , Is c thus stated as a func-" 
tion of the entering achievement level, A^, and of the family, peer, 
and school Influences over the period being considered. The production 
function is defined only for non-negative quantities of the outputs and 
inputs. Negative values of either achievement, family, peer, or school 
inputs Would be meaningless' in the present context. The continuous 
nature of equation (2-5) 'implies the combinations of family, peer, and 
school inputs which can be utilized to produce a, given level of output 
are very large. The producer's technology summarizes all the technical 
information about the input combinations necessary to produce achieve- 
ment. The production function, by presupposing technical "efficiency, 
demonstrates the maximum output attainable from every possible combina- 
tion of inputs. Selection of the most economically efficient input com- 
bination, given a particular output level,' depends upon the prices of 
the inputs involved (Henderson and Quandt, ,1971:54-55). 

Applying the framework of industry production to education is 

s 

I 
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not straightforward. It 1$ essumed in most production function esti- 
mates outside of education. that the profit motive leads to output maxi- 
zation. .It is not clear that incentives exist for educational producers 
to maximize output. The observations of the educational system thus may 
not fall on the production frontier. In addition, decision makers in. 
education may not be aware of the technological relationships necessary 
for this maximization. Many options are available at the organizational 
and process level. The effects of altering such things as the class 
organizational structure, curriculum, or length of the school day may 
not be accurately perceived. Many additional educational decisions are 
made by the specific instructor and, as a result, are difficult to ob- 
serve itid quantify. If one allows for "skill" differences it becomes 
? even more difficult to define maximum output since the inputs are no 

longer homogeneous T — ■■ 

The fact that decision makers may not be selecting the output 
maximizing set of inputs does not necessarily imply that they are not 
operating on some portion of the production frontier.. Skill differences 
also do not negate the usefulness' of the production function framework. 
Most hiring and salary decisions are based on a set of measurable 
teacher characteristics, such as years of experience and level of edu- 
cation. The estimated effect of these measured characteristics thus 
captures the ability to predict or develop more skilled instructors. 
Even if one rejects the notion that schools always select the best 
process given the inputs, estimates of the production function can be 
made conditional upon the existing organizational and process 
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characteristics. ATI the students analyzed 1n this study attend ele- 
mentary public schools in a large metropolitan city. Given that the 
da£a are homogenous, the organizational characteristics are likely to 
be similar" across students. When examining the impact of a specific 
characteristic, such as teacher experience, the coefficient will thus • 
include the direct effect of experience on the output and the indirect - 
effect given the organizational process (Hanushek, 1979:367-371). 

A Theoretical Model 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

* 

As was discussed in Chapter 1 , a model which attempts to deter- 
mine the Importance of teaching characteristics in the production of 
student achievement should include measures of both present and past - 
teaching resources. The omission of prior school resource inputs pre- 
suaws-ei the r-that-past-exposure-to school resources will be reflected 
in earlier achievements or that there is a rapid decay of benefits from 
previous school resources. In order to deal with these issues, equation 
(2-5) must be extended to capture possible direct effects from previous 
characteristics and Indirect effects through the lagged achievement 
level. The estimated marginal products of the various resources, will 
.be biased 1f either of these effects exist and are ignored. The subse- 
quent discussion will be limited to a three-period model; a later sec- 
tion will generalize. the results to five periods. 

To illustrate the Influence of lagged resource Inputs, consider 
the following set of educational production functions 1n three consecu- 
tive periods. . 
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(2-6) A„ » f(B 1l ,P n ,I 1 ,S 1l ) ' _ . 

(2-7) * f(A ir B i2 ,B il ,P i2 ,P ir I i ,S f2 ,S il ) 

(2-8) A 13 « nA i2 ,B i 3,B 12 ,B 1l ,P 13 ,P i2 ,P il , 1.^3^2^,) / 

where the second subscript refers to the period, and Aj, Bj, Pi, and 
S 1 are defined as 1n .equation (2-5). The assumed recursive structure 
Implied that even if B 13 , B. 2 , P.3, P.^ $ 13 and S 12 are equal to zero, 
Aj 3 is not necessarily equal to zero. 4 " 0 1 

.(2-9) A.3 » f(A 12 ,0,0,B 1l ,0,0,P 1l *I 1 ,0,0,S il ) . 

' • • • / 

The quantity of achievement retained in A 13 , given that A^ 2 1s fixed, 

may change with the quantities of Inputs employed in the first period. 

Specific inputs are. thus permitted to have an impact' beyond the period 

of their utilization. A detailed discussion of the model, with emphasis 

on teaching characteristics, may help clarify this point. 

The process is visualized in the following manner:- the charac- 

.teristics of the current teacher may influence a student's present level 

of achievement, but previous teacher characteristics may also have- a 

direct impacts The previous teacher(s) are in part responsible for the 

"mental set" the student brings to his current situation. For example, 

an attitude or approach to problem solving may be instilled whose direct 

Influence extends well beyond a single year. In addition, the impact 



4 

Equation (2-9) would equal zero if the Cobb-Douglas, or double- 
log, functional form was utilized. 
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of past teacher characteristics could be embedded 1n the level ,of pre- 
vious achievement. The following simple diagram helps Illustrate for 
one student at grade three the flows of the process. 
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where: T = teacher characteristics such as experience and level of 
education 

.CS » composite score on achievement test 
A * classmate characteristics such as mean and standard devia- 
tion of class achievement 
1,2, 3 * periods. 
The model Illustrates composite achievement in period three, CS,, as a 
function of teacher and classmate characteristics 1n each period. Two 
separate effects can be identified: (1) the direct effects of the 
characteristics on CS 3 , shown by the solid line, and (2) the Indirect 
effects on the characteristics, shown by the dashed lines, through the 



previous score. 

The Incorporation of the other important Inputs, family back- 
ground, ability and Interactions between ability and the teaching 
characteristics, can be most easily seen\by stating the model 1n equa- 
tion form. Let - 

1 * periods i 1, 2, and 3 
F * family background ' \ 
A » ability ' V . , 

AT^ » Interaction of ability with teaching characteristics 
I| * teaching characteristics 
* classmate characteristics 
CS.j ■ composite achievement score 
y * coefficient on previous test score;, CSg and CSj 



S 0 » S 2 » 3 3 « 
6 T s 4' H * 



coefficients on T 



coefficients on AT. 



e l 



coefficients on A" 
coefficients on F 



3 T» 3 2» 3 - 



coefficients on A 



1 



\ 



* error terms, assumed uncorrected across Individuals and 
years. 

The three-period model can thus be expressed by the following equations: 



I 



'Although the model will be estimated using (linear regression, 
the diagram and the terminology of direct and indirect effects is 
similar to that of path analysis. General descriptions, of path analysis 
can be found in Duncan (1966-), Heise (1969), Kerllnger and Pedhazur 
(1973), and Pedhazur. (1975). ^ 



53 



(2-10) CS 1 * (Sq + S^A)^ + + 3^ + cuA + iij 

. C2-11) CS ? « YCS 1 + (B Q + 6 } A)T 2 + S 2 T 1 + BjfJ } + - " , 

* 3-1^2 + 3 2 A-j + o-jA + ' 

(2-12) CS 3 » yCS 2 + (Sq + 8^)13 + 8 2 T 2 + 83"^ + 8 4 AT 2 + 8gAT<j 

+ + 3^3 + 3 2 A 2 + 83^ + c^A + w 3 . 

The reduced form for achievement In the third period, CS3, is given 
by; 

(2-13) CS 3 ' ( Y 2 8 0 + Y 8 2 + 83)^ + (y8 0 + 6 2 )T 2 + 6qT 3 

+ h\ + Y8 4 + 8 5 )AT 1 + (Y8, + 8 4 )AT 2 +\aT 3 

+ (y 2 e + ye + e)F + (y 2 * + yo + o)A — 

+ (y 2 3 1 + Y3 2 +^3)^ + ( Y 3 1 + 3 2 )A 2 + 3^3 

* y\ + yw 2 + u 3 . ' f 

A flow diagram of equation (2-13) appears in Figure 1. Family back- 
ground and ability are treated as stock, rather than flow, variables. 

! ' r 

Since these variables are .presumed to be relatively stable over time, 

* , ** * 

the model allows for direct effects within a*given time period. Across 
time periods, however, their Influence Is only indirectly felt through 
previous scores. Equation (2-13) thus captures the. direct and indirect 
contributions of the various resources, to a given grade. 

Gamma fcy)» the coefficient on lagged: composite- score,* has-been 



estimated by a number of researchers, most notably Hanushek (1971), 
Murnane (1975), and Summers and Wolfe (1977).yte Hanushek (1971) ar- 
gued, a model which included previous, achievement 1n the estimating . 
equations Was measuring the "value added" of current school inputs. 
The true role of gamma, however, has not been fullyV appreciated. Gamma- 
plays the role of a filter by demonstrating the relative importance of 
direct versus embedded teaching and classmate characteristics. In the 
structural equation (equation (2-12)) gamma reflects genetic, environ- 
mental, and school effects which are not directly capturable. The re- 
duced form equation (equation (2-13)) separates gamma Into indirect 
components and attributes its magnitude to previous teacher, j^eer, and 
school Inputs. ' '\ 

By rearranging the terms in equation (2-13), it can be seen the 
equation is °over-ident1f1ed. \ 

(2-13a) CS 3 * 8 0 ( Y 2 T 1 + Y T 2 + T 3 ) + S^yTj + T 2 ) + f^Tj . 

" * 2 

+ SjCy ATj + Y AT 2 + AT 3 ) + ^(yAT, + AT 2 ) + figATj 

2 * ? 
+ c(y F + yF + F) + a( Y + y + 1 )A 

+ a^y % + y a 2 + a 3 ) + * 2 {il } + A 2 ) + ^ 

♦ Y K]' + YW 2 + U 3 • . \ 

Tfjere are 12 structural parameters and 11 estimated coefficients. To 
solve the identification problem, the value of gamma will be estimated 
by an iterative procedure. If the error terms are assumed to be inde- 
pendently normally distributed, the estimates are maximum likelihood. 



- \ 



model. 



Equation (2-12) Identifies thi structural parameters of the\ 



/ 



(2-12) CS 3 » Y CS 2 + (6 0 * B^JTj + 3^T 2 + 63^ + 6 4 AT 2 + BgAT-j 



+ *1 F + 3 1*3 + »2*2 



The structural equation provides a d1re:t estimate of gamma. However, 



CS 2 and CS3 are measured [with 



this estimate will be biased downward 1 
random error. The estimate will be b1a±ed upward 1f the error com- 
ponents of CS 2 and CS3 are positively correlated. Thus, both. the 
direct and Iterative methods of estimat 
The above methodology 1s flexlb 
exponential growth in achievement or a 



on will be utilized, 
e enough to account fcr either 
situation where the amount of 



achievement retained from previous years diminishes with each succes- 



sive year.- Exponential growth in achi< 

the idea that each year builds, upon an 

( 



vement would be consistent with 
reinforces the -preceding year - 



the material taught in year t-1 is reinforced in year t. In this cas«, 

« 

the' coefficient on lagged achievement would be greater than one. On 
the other hand, due to non-applicabilifty and "forgetting," the amount 
of achievement retained from previous/years could diminish. Material 
taught in year t-1 would be partialis, but not completely,- carried over 
to year t. In this case the coefficient on lagged achievement would 
be less than one. If those teachers/characteristics tested are important 
to either the reinforcement or dlminishment explanation, then the 
interaction of lagged -achievement with teacher /characteristics- will 
produce significant results. • 
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An Ooeratlortal Five- Period Model 

A description of the data urill be reserved until Chapter ,3j 
nonetheless, several n»d1f1 cations of the theoretical model are neces- 
sary 1n order to empirically estimate equations (2M-2) and (2-13). The 
concepts, teacher characteristics, classmate characteristics, family \ 
background, and ability, also need to be operatlonallzed. Table (2-1) 
Indicates the variables, or sets of variables, which the data provide 
for the measurement of the abstract constructs. 

Achievement test scores are not usually administered 1n the 
first grade. Equation (2-10) 1s assumed to represent the pupil's first 
year of schooling. At this point, the student has been exposed to .one . 
set of classmates and one instructor. The. primary Inputs are the en- 
vironmental and genetic influences of the family. Since a student in 
the particular school system under study 1s not tested until grade 
three, he or she will already have been exposed to genetic and environ- 
mental Influences, Including- two years of schooling Influences, which 
are not separately measurable. The equations must be modified to in- 
clude the earliest composite achievement score. The coefficient on the 
early composite score .will thus reflect genetic, environmental, first, 
and second grade school effects. 6 The existence of lagged*' direct and 
indirect effects of previous resources can only be tested beyond the * 
third grade. The modified equations for a five-period model are thus: ' 



6 Hanushek (1972) provides a complete discussion on tt« inter- 
pretation of the earliest achievement score. 



Measure 



Texp76 v * 

Texp75. 

Texp74 

Texp73 * { 
Hdeg76 

Hdeg75 
Hdeg74 
' Hdeg73 ' 

* > 

College Rat1ng76 

o 

College Rat1ng75 
College Rat1ng74 
College Rat1ng73 
Eddeg76 
Eddeg75 
* Eddeg74 
Eddeg73 ' 
Recency76 . 
Recency 75 
Recency 74 
Recency73 



TABLE 2-1 t • 

i 

Variables Utilized to Measure Concepts 

Teacher Characteristics jJA ' 
_ • Definition 



Years of experience - 1976 Instructor ' 

Years of experience - 1975 Instructor 

Years of experience - 1974 Instructor 

Years- of experience - 1973 Instructor 

Level of education - 1976 Instructor, » 1 If M.A., 
Ed. Spec, or Ph.D. 

t. 

Level of education - 1975 Instructor ' 

Level of education - 1974 Instructor 

Level of education - 1973. Instructor 

Gourman undergraduate college rating i- 1976 
Instructor, • 1>'30O 

Gourman undergrad. college rating - /1975 Instructor 

Gourman undergrad. college ra'tlng - 1974 Instructor 

Gourman undergrad. college rating - 1973 Instructor 

1976 Instructor,'- 1 1f degree 1n education c 

1975 Instructor 



1974 Instructor 
1973 Instructor 

Recency of B.A. degree - 1976 instructor 
Recency of B.A. degree - 1975 Instructor 
Recency of B.A. degree - 1974 instructor" 
Recency of B.A. degree - 1973 instructor 



Mfeasung 



TABLE 2-1 (continued) . V > 
: - - '■ -Definition 



TAttend76 
TAttend75 
TAttend74 '. 
Tnw76 ' > ' 
Tnw75- t9 . 
TSex76^ 
TSex75 -s 



TSex74 
TSex73 

IQ ■ 



197§ school - percent teacheY attendance 
" 1975 school « percent teacher attendance 

3914 school - percent teacher attendance 
. 1976 .school - percent non-white teachers 

1975 school - percent non-white teachers 

Sex -. J976 instructor,"* 1 if male 

Sex - 1975 instructor 



Sex - 1974 instructor 
Sex^- 1973 instructor 

' Ability (A) 
Stanford-Binet Intelligence Test Score, grade four 



^ Teacher/Ability Interactions (AT^ 



IQ * Texp76 


as defined above 




IQ > Texp75 


as defined above 




IQ * Texp74 


as defined above 

> 




IQ * Texp73 


as defined above 




IQ * Hdeg76 ' 


as defined above 




IQ * Hdeg75 


as defined above 


1 


IQ * Hdeg74 


as defined above 




IQ * Hdeg73 


as defined caboVe 




IQ * College 
Rat1ng7$ - ' 


as defined above . . 

■•1; 





"Measure * 

IQ * College 
Rat1ng75 . ' 

IQ.* College 
Rating74 

IQ * College 
Rat1ng73 



Race' - 
Sex 

T1t1e76 

Title75 
T1t1e74 
Title73 
Title IS76 

Title IS75 . 
Title IS74 ' 



JABLE- 2-^1. .(continued) 
±_1 * Definitior 



■■/ • : 



N 



as defined above 



as defined above 

"/.. o 

as/ defined above 



Family Background (F) 

/ 

Black, W * White / 

ptudent's sex, « 1 if female 

1976 school, » 1 if eligible for a federally 
I ;. funded compensatory .program 8 

1975 school 

1974 school ' 
19^3 school 

1976 school, number /of students enrolled in 
\ compensatory programs 

i i - 

19 school 

\ 

1974 school 



Mean CS76 

Mean CS75 
Mean CS74 
Mean CS73 



Classmate or\Peer Characteristics (A .) 

! \ / 1 

1976 classroom mean on Iowa Test of Basic Skills 
V (I^BS) ' 

1975 classroom mean on ITBS 

\ i - 

\ i 

1974 classroom mean on ITBS 



4 c 



1973 classroom mean on ITBS ' 

■ VI 
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ERIC 



Measure 



TABLE 2-1 (continued) 
Definition 



SDCS76 


1976 classroom standard deviation on ITBS 


,SDCS7£ 


.1975 classroom standard deviation on ITBS 


- SDCS74 


1974 classroom standard deviation on ITBS 


SDCS73 


1973 classroom standard deviation on ITBS 


Class Size76 


1976 classroom size, » 1 if > 30 


Class Size75 


1975 classroom size 


Class Size74 


1974 classroom size 


Class Size73 


1973 classroom size 


Attend76 


1976 school - percent student attendance 


Attend75 


1975 school - percent student attendance 


Attend74 


- 1974 school - percent student attendance 


School 76 


1 

School attended in 1976 


Schsize76 


1976 school -*enjro11ment 


Schsize75 


1Q75 crhnnl -» onv*n11mon^ 


Schs1ze74 


scnoui • enrol iron t 


Ratio76 


1976 -school - pupil/teacher ratio 


KatlO/D 


1975 school - pupil/teacher ratio 


Ratio74 

! 


1974 school - pupil/teacher ratio 




Previous and Current Achievement (CS^) 


CS76 


Iowa Test of Basic Skills Composite- Score 


CS75 


Iowa Test^fJasic-SkTIls Composite Score 


CS74 


Iowafest of Basic Skills Composite Score 




71 



1976 
1975 
1974 
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TABLE 2-i (continued) 

Measure - Definition -- 

0573 Iowa Test of Basic Skills Composite Score - .973 

0572 • Iowa Test of Basic Skills Composite Score - 1972 



a* «rhnAi A a «S h 2]ij S el ?9*M.e for compensatory programs 1f the number 
^S^IPVSJ]??" ^ the school attendance area on Aid to Families 

S^SS^lSi d 2 n ( ?? C) d1vided ^ the total "«*er of children 
in tne area exceeds the city average. 
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(2-14) CS 73 « Y CS 72 + (8 Q + 8l A)T 73 + 3^ + a,A + + 
(2-15) CS ?4 » Y CS 73 ♦ (8 Q ♦ 8l A)T 74 ♦ ^ ♦ ^ ♦ ^ 

+ 8 5 AT 73 ♦ a,A + ei F + w 74 
(2-16) CS 75 » Y CS ?4 ♦ (e 0 V 01 A)T 75 ♦ ^ ♦ ^ ♦ 3^5 

* »2*74 + 3 3*73 + 8 5 AT 74 + ^73 
+ + ejF + u 75 

(2-17) - CS ?6 » Y CS 75 ♦ (B Q ♦ 01 A)T 76 ♦ ^ ♦ b 3 T 74 ♦ B 4 T ?3 



, ♦ *1 A 76 + 3 2 A 75 + 33*74 + 3 4 A 73 + 8 5 AT 
+ SgAT 74 + 0 7 AT 73 + a, A + + v?6 . 

The reduced form equation for 1976 is given fay: 



(2-18) 



CS ?6 » Y 4 CS 72 + ( Y 3 8 0 + y\ + y6 3 + 0 4 )T 73 



\ 



+ (T 8 0 + Y6 2 + 6 3 )T 74 + (y8 0 + 8 2 )T 75 

+ 8 0 T 76 + ( A + *h + * 3 3 + »4>*73 
+ (Y 2 3 1 + Y3 2 + 3 3 )A ?4 + (Y3, + 3 2 )A ?5 

+ 3 1 A 76 + ( A + y\ + Y0 6 + *7> AT 73 
+ (y 2 8 1 + y6 5 + 0 6 )AT 74 + (yS, + 0 5 )AT 7 ^ 

+ ^ATyg + ( Y 3 a + Y 2 a + y3 + a)A 

+ ( Y 3 e + Y 2 e + Ye+e) p f Y 3 U 73 + y 2 U 74 

+ ^5 + ^6 ' • 
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By rearranging terms: 

(2-18a) CS 7fi - Y 4 CS 72 - BqCy^ + yh H + Y T 75 + T 7g ) ■ 

■ I - + 62(Y 2 T 73 + * T 74 t. T 75> + M* T 73 + T 74> + 8 4 T 73 

+ 8 1 (y 3 AT 73 + y 2 AT 74 + Y AT 75 + AT 7 g) 

+ 8 5 (Y 2 AT 73 + Y AT 74 + AT 75 ) + 8 6 ( Y AT 73 + AT ?4 ) + ^ 

, + 3 1 ( A 3 + ^74 + ^75 ♦ A 76 ) 
+ 3 2 (Y 2 A 73 + Y A 74 + A. /s ) + 8^*73 + A 74 ) + 3 4 A 73 - 
+ a( Y 3 + Y 2 + Y + DA + e( Y 3 + Y 2 + Y + 1)F 

+ Y *73 + * Z »7A + ™75 + u 76 * 

where the subscripts refer' to the year and the variables measuring. T\ , 

ATj, A, F, A r and CS i are defined in Table (2-1). 

Since the theory provides little guidance on the choice of 

functional forms, several alternative specifications, including Hnear- 

additlve, double-log, and log-linear, will be tested. The assumptions 

underlying the various specifications have important implications for 

i _ . " . . * . 

the production function. For example, the linear-additive form implies 

constant marginal products for each input independent of the level of . 
.that input, as well as the levels of all the other inputs. The restric- 
tive nature of this assumption can be seen by considering class size 
as an, input into the production function. The effect of adding one 
student to a class 1s Independent of the size of the class and also 
independent of other 'inputs; such as the quality of the instructor. 
However, non-linearities c&n be incorporated into the Hnear-additlve v 
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' model by utilizing quadratic and multiplicative terms. 

. fhe double-jlog functional , form goes to the opposite extreme of 
the straight Hnear-add1t1ve specification. It assumes a unitary elas- 

' tldty of substitution between inputs. The double-log specification 
does, however, ailbw for an explicit test of whether the marginal pro- 
duct of a current year input depends upon previous years' inputs. In 
the case of teaching characteristics, it would be particularly illumi- 
nating to discover the marginal product of a current year Input* like 
teacher's experience, was dependent upon past teacher's experience. 



The log-linear functional form assumes an underlying growth 
process. A simplified example of such a model would be expressed as 
follows: 

(2-19)- A. 3 » Af 2 e. 13 13 1 13 

» 

where .8., Pj, I., and S. are defined as in equation (2-5) ?nd »is the 
composite error term. The exponent on e would be interpreted as the per- 
centage growth rate applicable to the previous year's stock of knowledge. 

The preceding discussion has! illustrated several important 
aspects of educational production. In addition to consideration of 
theoretical issues, an operational model, designed specifically- to test 
for direct and indirect effects of current and past resources, was in- 
troduced. With the aid of longitudinal data the njarginal' products of 
teaching characteristics can now be more accurately determined,!. The 
next logical focus of this reserach will thus entail a description of 
the data and a discussion of the empirical results. 
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Chapter 3 

; I 

DESCRIPTION OF THE DATA AND EMPIRICAL RESULTS 

I . • I 

At the conclusion of Chapter 1, six properties, were stated to 

1 ' , ■■> 

be desirable when undertaking research to determine the" role of 

Reaching resources in production^ of student achievement. Jhe preceding 
chapter dealt with the potential problem of direct and indirect effects 
of previous teaching characteristics. The present chapter will describe 

the longitudinal data employed to det ermine the importa nce o f these 

effects. In the description it will become clear that the five re- 
maining properties, (1) utilization of data where students are matched 
to their respective ir~_. -utors, (2) utilization of data on elementary . 
school students, (3) inclusion of specific peer (classmate) characteris- 
tics, (4) specification of interaction variables, and (5) Inclusion of 
variables relevant to each individual student, will also be incorporated 
in this study. The sample description will be followed by the results 
of estimating the structural and reduced form-equations (equations 
(2-17) and (2-18)). 

I - - - 

Description of the Data 

Access to an 'exceptionally fine data base was made possible by 
two separate sources.. The Board of Education of a large mldwestem city 
supplied student achievement records for 313,456 students spanning the 

At this point, one record exists for each year the student com- 
pl^tfs the achievement test. 
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years 1968 through 1976 and grades three through eight. The state in ' 
which the city Is |located supplied salary, experience, and degree In- 
formation on all certified teachers for %he Identical years. Students 
were matched to their respective teachers by equating the teacher name, 
school, and year across the two data files. A 1ongi1:udin*1 history for 
each student was then constructed where each year's achievement record 
was followed by the characteristics of the instructor for that year. 
A detailed discussion of the procedures involved in merging the studejit 
and-teacher-data 1s~discussed-in-Append1x~A-r-only. a brief sumnaTy wiTI"^ 
be presented here. v 4 

The first three years of student data, 1968 through 1971, were 
eliminated largely because accurate, systematic data management did not 
begin until 1971. The original sample of 313,456 student records was 
reduced in this first step to 234,910 records. The complexity of the. 
study further necessitated elimination of an incomplete sample of 
private, parochial, junior high or/special school students. This 
second step removed 15,785 records\ leaving 2" , 3,125. 

The existence of duplicate student numbers (the same identifier 

1 

-number inadvertently assigned to two different students) reduced the 

»l • " 

sample to 215,886 student records. Of these 215,886 student records, 

' **l 
199,583 were successfully matched with the teacher data. The 16,303 

student records which could not be matched to teacher data fell Into 

four categories: 

1. Non-matching years - the largest category was composed of 

cases where the instructor in the student achievement file did not 

> 

V 

I 
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appear 1n the teacher file until the subsequent year. Since the teacher 
file was constructed in early September for payroll purposes, these 
cases largely- reflected late hiring of teachers in i-esponse to unex- 
pectedly hfgh enrollments. Given that more experienced teachers were 

\ 

already placed \n schools throughout the system, the new hires were 
either inexperienced teachers or experienced teachers who had just 
entered the city's labor market. Close examination of these cases 
showed inexperienced teachers were predominant. 

2. Teachers of professional leave - the instructor in the stu- 
de.it achievement file was coded as being on professional leave of ab- 
sence in the teacher file. Professional leave was often granted to 
instructors involved in private or federally funded research projects. 
These instructors may actually have been in "the classroom, yet their 

» 

salary was covered by sources other than the pubfic school system. Since 
the length of the instructor's stay in the classroom and the form of 
their compensation could not be determined, these cases remained without 
teacher data. 

3. Non-valid teadjer names - no teacher names were associated 
with 4,563 student records. Due to possible bisses associated with this 
situation, such as poor teachers deliberately leaving the achievement 
forms blank, every effort was made to determine the student's instruc- 
tor. Using school attendance reports, correct identification was made - 
for 2,870 students, leaving epproximately 1,600 records, or 10 percent 
of the total unmerjed records, with an invalid or "blank" teacher name. 

4. Substitutes - a small number of students had Instructors 

♦ * 

'78 



69 

who never appeared in the ,teacher file and thus •. may not have been certl 
fled by the state. Additional data supplied by the' Board of Education • 
revealed these teachers were substitutes. 'Although no information was. 
available concerning their characteristics or length of stay in the 
clacsroom, one might expect these teachers-', to be less experienced than 
' their permanently employed counterparts. In terms of degree level, 
substitutes are'mit likely to differ from the main teacher population.. 

* * * t 

College degrees are not formally required, yet informal rifles- dictate - 

— — *— * — - 

their possession.- A large excess supply of recently graduated teachers' 
> virtually .guarantees .that substitutes will have baccalaureate cbgrees. 

On the whole, the teachers-involved in the unmerged student 
records probably possessed little classroom experience. This tendency 
toward exclusion of students with inexperienced teachers- will bias the' 
final samples if experience implies something different for omitted, 
as opposed tq. Included, teachers. Tne number of ^excluded cases is only 
eight percent of the total number of potential records. Inexperienced 
teachers are still well represented in the final samples, as Tables 
(B-T), (B-5), ana (1-9) 1n Appendix" B illustrate. ~ - — 

School -le ' Data 

The matching of student records to teacher data^was supplemented 
1 # » i 

by data aggregated at the school level. The variables Included each 

* 2' • 

school's enrollment, number of Title I students, percentage of student 



Title I students are those who are enrolled in federally 
funded remedial compensatory programs. If a student 1s (1) in a 
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-attendance, percentage of teacher attendance, percentage of non r white 
3 

students, percentage of non-white teachers, and the pupil -teacher 
Rating Data 

In order to test for a possible relationship between the 
•teacher's undergraduate and/or graduate training and student achieve- 
ment; two Yariab7es were added representing the Gourman (1-967) ratings 
of- the-instruptor's baccalaureate institution and graduate institution. 

. : " . • , > 

Peer Data . 

The comprehensiveness of 1 the data further permitted construction 
of specific peer group variables. Grouping students by classroom, 

A * « 

f 

school, and year, eight variables were created to test for the peer 



title I school, and (2) had achievement scores which fall below the 
national average in specified areas according tojthe following scale: 

■ ~ Grade ~ \ 1st 2nd 3rd ' 4th 5th 6th 7th 8th 

Number , of months below 

national average on. Iowa j 2 4 6 8 10 12 14 16 
Test of Basic Skills ' 

then he or she is eligible for Title I programs. Title I programs in- 
clude partial day reading laboratories, partial day math laboratories, 
and the" comprehensive a 11 -pay programs such as Follow Through and Rooms 
of Fifteen. A school is eligible to receive Title I funds, and 'is thus 
designated a Title I school, if the number of school-age children in 
the school attendance area receiving Afd to Families with Dependent 
Children divided by the total number of children in the area is greater 
than or equal to the city average (currently 45 percent). 

3 

Percentage of non-white students is defined as the percentage 
of non-white pupils as of October 31, 1975. Racial data are collected 
for each classroom by teacher observation; students are never asked 
their race or ancestry, j 
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group s Impact on student, achievement. The variables included: 

t " S - " ' / 

1. mean achievement of the class on the Iowa Test of JBasic 

Skills' 

standard deviation of classroom achievement 

3. variance of classroom achievement 

J ■ " 

4. skewness of classroom achievement 

i * 

5. mean IQ of the class on the Stanford-Binet Intelligence 
test 

6. standard deviation of classroom IQ 

7. variance of classroom IQ 

8. skewness of classroom IQ. 

While peer group variables could be constructed for 99* percent of the 
total number of records, several words of caution are necessary. If a 
student was absent the day the achievement tests were administered, that 
student would not appear in the student file for the given year. If low 
achievers are systematically absent, variables such as class mean 
achievement will be over-estimates 0 f the true classroom mean. A rough 
check on the numbe. of absences was made by comparing published class- ' 
room attendance counts with the class sizes generated from the student 
file. In a majority of cases, the student file classroom counts de-, 9 
viated only,sl1ghtly from the published attendance figures. The possi- 
bility of bias appeared to be minimal; nonetheless, th^e comparison was 
still rather crude. The published figures reflected March classroom 
attendance in contrast to the achievement tests which were administered 
in May. 



Racial Data ' 

The chief limitation of the .data "is lack* of adequate measures 

of family background or socio-economic status. The acquisHloif% * - , 

«... ' '" . • -"4 r '-' 

student racial data was particularly Important in this context. Since < 

race and socio-economic status are*known to be highly correlated, race"* 
will serve as a crude proxy for the absent family background .inputs. 
Despite the use of a ploxy, the Jack of family background variables ,1s 

not a trivial problem for- 1t confounds the interpretation-of-other 

variables. The correlation ipf family background with innate ability 
(IQ) and/or teaching characteristics may cause the coefficients on- 
these variables to be overstated 1f background measures are not ade- 
quately measured in the statistical model. ' - 

- Racial,. information was available on students who were enrolled 
1n the city school system, elementary^ or secondary, as of September 1976 
It should be kept 1n mind that the students utilized in this study 
spanned the years 1971 through 1976. Pupils 1n the eighth grade in. 
1971 would not be enrolled in secondary school in 1976, unless they're- 
peated a grade. Racial data could not be found ftfr these records nor • 
could racial data be found for students who transferred to private or 
parochial schools or whose families moved prior to September 1976. * 

; Once the racial data were matched with the student- teacher file, 

a longitudinal history 'for each student was created. The student -Iden- 

* > '.' ■ ' .... 

t1f1 cation number, race, and sex variables were placed at the front of 

this new record followed by up to six years of achievement data, teacher 

data, school level data, college rating data, and peer group data. 

/ .•*■". ^ 82 '• • 1 i' 



Following this' construction,. 91,595 student records remained to consti- 
tute the longitudinal h'i story file. Slightly over half of these re- 
cords included racial data. The operational model outlined in Chapter 
2jrequires students to be enrolled in the system consecutive years. 
The statistical analysis was thus limited ^to those 6,605 students with 
racial data who were present in the. longitudinal history file at least 
five consecuttve years. 4 " / 



Representativeness of the. Sample / 

...-/ < • 

Comparison of the racial distribution of the longitudinal his- * 
tory.file with the smaller sample (see Table (3-1)) suggested that the 
five year requirement may have biased the sample by under- representation 
of black students. , The chief reason for the discrepancy centers around 
the collection of the racial data and the actual racial 'distribution of 
the schools in 1972. As was stated pYeviously, racial data were avail- 
able for students enrolled in the system as of September 1976. A stu- 

* - . / ' 

dent present five consecutive years would have to be enrolled in a city 
school in 1972. The racial distribution at that time closely approxi- 
mated the distribution of the smaller sample. White movement to the 
suburbs', rather than higher black mobility rates, was probably the chief 
reason the total sample contained more black students. 



In order to meet the five consecutive year constraint, a stu- 
dent would Jjave to have been in the third or fourth grade in either 1971 
-or 1972. Of the 91,595 unique students, 21,117 or 23 percent, were in 
the third or fourth, grades for the relevant years. Requiring racial 
'data reduced this maximum potential sample to 11,842 students. The 
6,605 students with racial data thus represented 31 percent of the total 
potential sample or 55 percent of the total potential racial sample. 



TABLE 3^1 . \ 

Racial Distribution of jthe Data \\ls-a-vis 
? the City Schools \ 

!■ • • \ '* 

Racial. Distribution of Total Longitudinal History File 

Race ^ Frequency Percent 

Black - 37 .TO \ 75.63 : 

White 12U09 24.37 

Missing data 41,496 \ 
Total 91,595 . 



Racial 


Distribution of the FIve/Six^Year Saim>le 


Race 


Frequency 


•Percent 


Black 
White 
Total 


• 4,471 
"2,134 
6,605 


67.7 
32.3 

» 

i 

\ 


Actual Racial Distribution of the City Schools 


Race 
Black 
White 
Total . 


1971 - 1972 
Frequency ' 
73,221 
35,459 
*108,680 


• ! 

Percent 
' 67.4 
32.6 


Black 
White 
, Total 


1975 - 1976 
.61 ,672 
>25,i938 
: 87,610 


* 

70.4 " 
29.6 
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Once the sample was restricted to five year students with racial 
data, a further decision was made to stratify the sample on the basis 
of race. This stratification was justified on two grounds: (1) the 
lack of adequate family background variables such as mother and 
father's occupation, education, or' income, implied race would bo 
serving as a proxy for social class. .Sample stratification was per- 
missible, since as Hanushek (1971:283) pointed out, the nominal values 
of the proxies may not have had the same meaning across groups; and 
(2) no a priori reason existed to believe the two groups had identical 
production processes. Conventional tests of sample homogeneity for 
equation (2-18) confirmed the above suppositions. The null hypothesis 
of no differences in the two populations was rejected at the .05 level. 5 
Subsequent .'discussion of the empirical results will thus focus on 



Equation C2-18), with the exception of a race dummy variable, 
was estimated for the entire population. The same model was estimated 
for the separate black and white populations. Following Chow (1960) and 
Raines (1974), the F-statistic was calculated by: ; 

df -df SSE.. - SSE /df - df rf 

F df ' * SSE /df * 

u u u 

where: SSE p ■ sum of squared errors from the restricted regression 
(entire population) 
SSE » sum of squared errors from the unrestricted regression 
? ' ("sum of , SSE from* the separate samples) 

df p * degrees of /freedom for the restricted regression f 

df = degrees of -freedom for the unrestricted regression. 
Pooling was Inappropriate since- the F-statistic equalled: 
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separate white and black samples. 



Estimation of the Operational 
Five-Period Model 



The remaining pages of this chapter will be divided into four 
major sections. The first will focus on the results of estimating the- 
structural and reduced form equations (equations (2-17) and (2-18)) 
for white students. Since the sample of black students was further 
stratified on the basis of grade, the next two sections will highlight 
the structural and reduced form results for black seventh and eighth 
grade students. In all three samples the linear specification of the 
model with squared and interaction terms proved superior to alternative: 
functional forms tested. The final section will summarize the results 
across the three samples. Particular emphasis will be p;1aced on the 
linkage between-tffe conclusions regarding each particular vari-able and 
tjie concept it was designed to measure (see Table (2-1)). * 



• g . 
Requiring students to be present five consecutive years implied 
two grade patterns. Excluding repeaters, a student in the fourth grade 
in 1972 would have been an eighth grade student in 1976. Similarly, a> 
third grade student in 1972 would have been a seventh grade student in 
1976. Equation (2-18) was estimated for the entire population. The 
same model was estimated for seventh and eighth grade populations. 
Tests of> sample hcmegeneity illustrated the null hypothes'is of no dif- 
ferences in- the two populations could be accepted at the .01 level for 
white students. The F-statistic equalled: 

The null hypothesis was rejected for black students. The F-statistic 
equalled: 

1.34 > « i.28 . . 
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White Students 

Five consecutive years of data were associated with each stu- 
dent. The impact of four years of school and peer resources (1973- 
.1976) on student achievement could thus, be examined, pie earliest com- 
posite score, introduced in the reduced form equation to control for 
environmental, genetic, and school effects which ware not captyrable, 
was -taken from the 1972 data. A great many teacher, school, peer, and 
interaction variables were tested and it is not feasible to report each 
regression. Only selected, pertinent regressions wilt be discussed in 
detail. Except for teachers* -experience and level' of education, only 
those variables with't-stati sties significant at the .05 level appear* 
in the final' structural equations. 7 Following various structural equa- 
tion estimates, the variables which did not appear to significantly 
effect student. achievement will be discussed. The section Will con- 
elude with the results of estimating the- reduced form equations (equa- 
tions J2-18) and (2-,18a)). % 

Equations (3-1 }, (3-2), and Table (8-4) of Appendix B provide 
estimates of the structural" equation. The reduced form equation esti- 
mates and variable definitions appe?' in T iiles (3-4), (3-5), and (3-6). 
Frequencies on teachers* experience and level of education appear in 
Tables (B-l) and (Bi2), Variable definitions, means, and standard 



Two exceptions to this rule need to be noted: (1) Current 
year (1976) variables with insignificant t-stati sties were included if 
the corresponding lagged variable's t-statistic was significant. 
All variables, regardless of (significance, were included in structural 
equation estimates which ut'ilized 1976 school as a dummy variable. 



deviations appear in Table (3-2). A complete list of variable defini- 
tions appears in Table (2-1) of Chapter 2. 



Structural equation estimates. The estimated structure of 

j 

equation (2-17) is presented in equation (3-1). When the current (1976) 

' ft * ' 

teacher's years of experience and level of education we're entered in • 

the equation, along %ith three previous (1973-1975) teachers' charac- " 
teristics, some interesting results, emerged. . 



(3-1) ' CS76 = 1.37 + .849CS75 + .145IQ + :044Texp76. - ,0001Texp76 2 

(42.29) (8.33) (.67) . (-.10) 



+ .136Texp75 - .003Texp75' + .091Texp74 - .002Texp74 
(2.69) ' . (-3.18) (1.56) (-1.77) 



+ .028Texp73 - .0009Texp73' : - .715Hdeg76 + .660Hdeg75 
(.59) (-.84) • (-2:03) . (1.67) * 



- .577Hdeg74 - .569Hdeg73 - .367ClassSize76 

(-1.51) .) i-1.38) • , (-1 .12) 

- .728ClassSize75 + .161M6anCS76 - .404Attend76 

- (-2.18) (7.37) (-3.07) - ' 

+ .286At*end75 v .003TN76 + «.074TNW75 

(2.73) (.10) (2.60) ' 

♦ 

- 2 

t-statistics appear in pSrenjthftses below each "coefficient; R 3 -903; 

n » 1,015. ' ' ' ' i 

i 

The coefficients on experience were all of the correct sign 



• 8 . 
. Asws discussed in the .pr-.vious chapter, non-linearities can 

be incorporated into the'model by utilizing squared and multiplicative 

terms. A squared experience term has been included- in all tha reported 

-regressions. Regressions omitting the squared experience terms were 

inferior to the, reported "results. , 



TABL'E 3-2 

) ' 

White Sample: Variable Definitions, 
Means, and Standard .-Deviations 



Standard \ 
Mean Deviation . Definition 

84.26 15.70 1976 Iowa Test of Basic^Skills com-. 
; posite score - seventh orXeighth 

grade 

75.10 14.47 1975 Iowa Test of Basic Ski11s\om* 

posite score - sixth or seventh" 
grade 



102.27 . 13.49 StanVord-Binet Intelligence Test x 

Score 

16.82 9.78 Years . of teaching experience - 1976 

instructor 

16.34 11.27 Years of teaching experience - 1975 '.' 

instructor 

15.84 11,36 Years of teaching experience - 1974 

instructor 

14.82 12.27 Years of teaching experience - 1973 

instructor 

•3*1 Level of education - 1976 instructor 

= 1 if Master's, Education Special-' 

1st or Ph.D. degree 
'Oifp.A. 

•381 Level of education - 1975 instructor 

= 1 if Master's, Education Special- 
ist or Ph.D. degree 
-OifB.A. 

.329 Level of « iucation - 1974 instructor 

=1 if Master's, Education Special- 
ist or Ph.D. degree 
-=0 if B.A. ' , — 



(cont.) 
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Variable Mem 

f ~~~~ 

Hdeg73 . .297 

MeanC376 81.35 

Attend76 91 .97 

-Atte k id7T 92.36 

•TNW76- 15.42 

TNW75 1-1.27 
ClassS1ze76 .501 

ClassS1ze75 .649 
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TABLE 3-2 (continued) 



Standard f , 
Deviation Definition 

Level of education - 1973 instructor 
: = 1 1f Master's, Education Special- 
ist or Ph.D. degree 
*0 1fB.A. 

11.91 W76 classroom mean score on the 
Iowa Test of Basic Skills 

2.02 Percentage of student attendance - 
1976 school 

2.58 Percentage of student attendance - 
1975^ school 

8.78 Percentage of non-white teachers 1n 
student's school - 1976 

10.03 : Percentage of non-white teachers 1n 
student's school.- 1975 

197& class size 
3 1 1f class size I 30 
3 0 if. class s1zeo< 30 

1975 class size 
* 1 1f class size £ 30 
»0 if class size < 30 
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(positive on the linear term and negative on the squared term indicating 
diminishing returns); yet, the t-stati sties were only significant for 
the 1975 instructor. By differentiating equation (3-1) with respect to 
Texp75 and setting the derivative equal to zero", it can be seen that 
the^ number of years of expedience that maximizes white achievement 
equals 23. The strength of the 1975 coefficient is surprising since 

i 

one would have expected the characteristics of the current year's in- 
structor to have had the greatest Impact on achievement. Inspection of 
the stratified grade sample (see note 6) revealed that the t-statistic 
on 1975 instructor's experience equalled 2.46 for seventh grade students 
and it was 1.57 for eighth grade students. As was the case with the 
combined sample, However, the coefficients were small, equalling .'250 
and .157 'for seventh and eighth grades, respectively. Thus, an addi- 
tional year of experience is estimated to raise achievement levels by 
at most 0.25 points. 

The coefficients cn degree level were inconsistent. The* effect 
of the current instructor's level of education was significantly nega- 
tive. The influence of the 1973 and 1974 instructor's. degree level "was 
also negative, but, degree of the 1975* instructor had a weak positive 

< * 

effect on composite score. Examination of the stratified grade samples 
indicated that degree level in this year had a negative, but-insignifi- 
cant, coefficient. It appeared that the sflight positive effect was 

-discerned only by the combined sample. It was not possible to examine % 

* 

alternative configurations at degree level, Only a small fraction of 
teachers possessed degrees beyond the baccalaureate level (see Tables 

ERIC . • • , n 
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(4-1) and (B-2))\ 

Two peer group variables, 1976 classroom mean achievement score 
and 1975 ? classroom s'ize, were statistically significant. The coeffi- 
cient on 1976 classroom mean achievement indicated that a 10 point 
increase in class mean would raise a student's achievement score 1.6 
months. It should t>e noted, however, that current and past classroom 
mean scores were highly correlated (see Table .(B-3) in AppendiXvB). 
• If -the class size was 30 or more in 1975 or 1976, achievement was nega- 
tively affected, although the coefficient was significant only on the 
1975 variable. 

The significant school level variables included the percentage 
of student attendance In the 1976 school and the percentage of student 
attendance in the 1975 school. A positive sign on attendance would 
imply that the presence of a student's peers- contributed to his or her 
level of achievement. On the other hand, a negative "sign could imply 
an ineffective teacher, regardless of his or her formal credentials, 
the influence of which is being captured by the attendance variable. 
The results reported in equation (3-1) do not con firm. either 
Interpretation. 1 Since many students were in the same elementary school 
for at least two years, the school level variables were highly corre- 
lated. The presence of multi-colHnearity may explain the sign reversals 

on attendance and preclude any definitive judg°ment concerning the varl- 

• , _ / _.„ ... . . 

able's Interpretation. In general, the problem of multi-colHnearity is 
exacerbated by the fact that the Independent variables are not'eorre- 
lated°with the dependent variable so much as they are correlated with 
, one another.- Despite the high correlation between current and lagged 
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school -level variables, it was still interesting to observe that the 
higher the percentage of non-white teachers 1n the school (TNW75, TNW76), 
the higher white achievement. In 1975, roughly 90 percent of the white 
students 1n the sample attended schools whe**e less than 20 percent of 
the Instructors were non-white. Of these 90 percent, 21 percent attended 
a school with no black instructors. Black instructors, teacfT ,g In pre- 

g 

dominantly white schools, may have been a unique subset of the se+ 
black teachers. 



As was discussed in„the literature, review, a majority of the pre- 
vious studies examined the impact of current teacher's experience and 
level of education on achievement but were unable to determine the direct 
effect of previous characteristics. Equation (3-1) was thus re-estimated 
with only current year variables to determine If the'omlsslon of lagged 
variables significantly altered the coefficients or signs of the current 
variables. 

* 

(3-2) CS76a» 6.92 + .841CS75 + .145IQ £ .077Texp76 - .001Texp76 2 

(42.20) (8.36) (1.20) (-.77) 

- .639Hdeg76 + .183MeanCS76 - .376ClassS1ze76 

(-1.85) (8.69) (-1.22) 

- .187Attend76 + .085TNW76 . 

(2.07) (4.50) 

t-statistics appear in parentheses below each coefficient; R ■ .900; 
n ■ 1,032. 

Comparison of (3-1) and (3-2) revealed that with* the exception 

. . / ' ■ . 



9 i • 

The schools were highly segregated during this period. In • 

1976, 75 percent of the whites attended schools with less than 10 per^. 

cent non-white pupils. In 1975, 85 percent were 1n schools with less 

than 11 percent Tion-white students. 

93 
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of the school level variables,- the omission of previous variables did 
not alter the signs' or coefficients of the current variables. Nonethe- 

\ " j 

less, the changes 1n the school level variables were dramatic. The 

\ . , r 

percentage of student attendance 1n the 1976 school (Attend76), s1gn1- 
ficantly negative in equation (3-1 h became significantly positive 1n " 
equation (3-2). The ^coefficient on the percentage of non-white teachers 
1n the 1976 school (TNW76) became statistically significant 1n equation 
(3-2) and Increased from .003 to .085. These results reinforce the 
vfew that mult1-coi^l1near1ty__may be a problem. The simple correlation 
between Attend76 and Attend75 1s .778, whil3 the correlation between 
TNW76 and TNW75 1s .799. 

In order to test for unmeasured school or neighborhood' 0 charac- 
teristics, the 1976 school was incorporated as a dummy explanatory varl- 
able in estimating/ the complete structural equation (equation (2-17)) J 
Inclusion of such a variable represents the worst possible case for the 
•teaching resources. Since ^he school variable may be picking up both 
measured and unmeasured characteristics, any correlation between 
teaching resources and particular schools may be reflected in the coef- 
ficients on the school dummies. 

A comparison of the coefficients on experience and level of 
education wlfch and without the school dumjny/ variable appears in Table 

* * i 

(3-f). The coefficient on 1975 teacher's experience was positive and 

« — — — — — — > 

10 ' 
A. school dummy variable would reflect neighborhood character- 
istics only if students attended schools nea> their homes (i.e-., were 
not bused). * 



TABLE 3-3 



White Sample: ' Comparison of .Experience and 
Level Of .Educatipn Coefficients 
With and Without School 76 
as a Dummy Variable 

(t-stat1stics in parentheses T 



Experience 
licp76 



2* 



Texp75 

texp75 

texp74 
i . 
Texp74' 

T<>xp73 

Texp73 5 



Level of Education 



Hceg76 
Hceg75 
Hce&74 
Hdeg73 



Without School* 76 
(Equation (3-D) 

.044 (.67) 

-.0001 (-.10) ; 

» 

.136 (2.69) % 

1 

-.003 (-3.18') 
.091 M.56) 
-.002 (-1.77) 
. .028 (.59) 
-.0009 (-.84) 

-.715 (-2.03) 
.660" (1.67) 
• -.577 (-1/51) 
-.569 (-1,38) , 



With School 76 a 
..1*9 (.72) 
.001' (.44") 
.268 (2.05) 
-.003 (-2.12) / 
-.027 (-.19) 
-.002 (-1.63) 
.029 (.21) 
.001 (.66) 



-3.80 (-1.23) 
-3.99 (-1.26) 
1.05 (^33) 
-.532/(-.15) 



a The number- of unique schools equals 45.' 



I 
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significant in both. equations; however, 1t was larger when 1976 school 
was a variably The We teacher's level of education was negative in 
both regressions but \t 'was statistically Insignificant when 1976 • 
school was a variable. The complete regression appears 1n Table (8-4) 
of Appendix B. . / 

Insignificant variables. A large number of variables did not 
appear to have a statistically significant impact on-white achievement. 
The sex, recency of degree'and 'undergraduate college rating of the 
current and three prevjous Instructors were insignificant predictors o' 
achievement. Four dummy variables, taking on values of one if the In- 
structors had baccalaureate degrees in education, were not relevant. 
Interaction pf the student's IQ with each of the four teachers' years 
of experience, level of educatibn;"*and undergraduate college rating 
produced no siinlficant results. IQ was divided into four segments; 
low, middle, nigh and exceptional , and, interacted with experience, level 
of education, and undergraduate college rating of all four instructor?. 
None of these variables were statistically significant. The Interaction 
of lagged achievement score, CS75, with 197$ teacher experience, level ' 
of education, and undergraduate college rating did not yield significant 
results suggesting that these three characteristics* were not relevant, 
to the initial stock of knowledge. i ' '* . 

The three past years* of class mean achievement (KeanCS73-75), 
were insignificant predictors of white achievement. The stand? ro* devia- 

tion of class achievement in every year (50CS73-76) and the cl^r- 'size 

1 ' ' 1 ., 

in the first two years were similarly unimportant. 



The^fnslgnlf, leant school-level variables included the percentage 
of teacher attendance in the student's school (TAttend74-76), the pupil/ 
teacher ratio (Ratio74-76) In the student's school, and the enrollment 
1n the student's school (Schs1ze74-76). Segregated residential housing 
patterns and eligibility definitions disa-llowed the inclusion of Title 
I variables (see note 2). Only a small number. of whites (e.g., six 
percent 1n 1976) were eligible for these compensatory programs. 

• : v • . • ~- - ■ ' - 

Reduced form equation estimates . Olrect effects of current and x 
previous inputs are observable from the structural equation. The re- 
duced form (equations' (2-18) and (2-18a)) permits the estimation of the 
Indirect effects of an; Input through prevfous achievement and provides, 
the best measure 'of an Input's total contribution. .The Identification . 
problem was solved by searching the parameter space for gamma, con- 
straining it to lie between zero and one, and selecting as the final 
set of estimates that regression which had the smallest sum of squared.^ 
errors. The transmission parameter, gamma, was constrained 1n this 
fashion since 1n all three samples the direct estimate of gamma, the 
coefficient on CS75 1n the structural equation, was less than one. The 
coefficient on CS75 was .849 for whites, .802 for eighth grade blacks, 
and .771 for seventh grade bjack*. As a check on the consistency of 
gamma, 1t was hoped that the value of gamma from the final reduced form 
equation would closely approximate the direct estimate Qf gamma from 
the structural equation. ' ' \ 

i A brief explanation of the steps Involved in estimating the 

reduced form equations will help .clarify the distinctions between 
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equations (2-18) and (£-1 8a )V ^Equation (2rl8a) was estimated to deter.- 
mine the value of gamma which yielded' the smallest sum of squared- 
errors* Values of gamma ranging from .1 to .99 1n intervals of ,1 were 
. tested. ; Equation (2-18), however, yields the direct and indirect ef- 
fects. The results from equation (2-18a) were thus "transformed" to 
conform to equation (2-18). For example, a model with only one set of 
inputs (T 71 ) consistent with equation (2-18a) would be as follows: ' 

' • Depanimt Variable" = 8 0 (y 3 T 73 + y 2 T ?4 .+ Y T ?5 + t 76 ) " , 

\ . * *2<A 73 + YT 74 + T 75> - 

^ o 

♦ e 3 (YT 73 ♦ t 74 ) 

• o 

A 6 4^ T 73? * 

It is Important to note that T 73 contributes to the dependent variable 
via four channels (three indirect plus one direct) while T 7g works only 
through the direct (unfiltered) channel. The^objective 1s to measure 
the cumulative (direct and indirect) effects of each T Denote these 
cumulative effects by «« « C^, fi^, a^, ^3, where « ? . 1s the coef- 
ficient of T 71 . In matrix form 5 is computed as follows; 



*73 




r3 

Y- 


2 

Y 


Y 


1 




A ~ 

8 0 


a 




2 

Y_- 


. f Y 


1 


0 




A ' 

H 


3 7S 




Y 


1 


. 0- 


0 




A 

8 3 


A 

5 76 




1. 


0 


0 


0 




A 
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The estimated coefficients.. and variance-covariance matrix of s are 
known. What Is desired are the coefficients and variance-covariance 

matrix of «. ^Slnce - \ . ^ 

• •• .. • n 

t v« 

A 

■ « ■ rs ■ - . 

then ,J% . 

\ '' \ 

var-cov, 6 * rfvar-cov i)r* 

* * . . -\ . • " . 

by sta ndard statistical results (Goldberger, 1964). 11 let 
var-cov i ■ n *, • • 

then 

var-coV <5 a rnr' . • . " 

e . * - ' 

■ " . ■ \ 

The square roots of the diagonal elements, or the standard errors, 

divided into the coefficients,^ will thus yield (asymptotic) t-statistlcs 
for each input. - \ 

• « 

Table (3-4) provides- reduced form equation estimates which are 
consistent with the grouping of terms in equation (2-18a). Table (3-5) 
gives a definition of these variables while Table (3-6) provides esti- 
mates of^the reduced form consistent with .equation (2-18). A discussion 
of Table (3-6) will be followed by a paragraph contrasting the struc- 
tural and reduced form equation estimates. 

Table (3-6) provides estimates of each input's direct and In- 
direct contribution fo^the-change in achievement. In "terms of teaching 



r *,The relationship holds strictly only for the case In which^ 
r, rather than Its estimate, appears. However, the relationship holds 
asymptotically.' \ . 



V 



- TABLE 3-4 . \ 

• • \ \ ' . 
White Sample: Reduced Form Equation 
Estimates - Equation t 2- 18a) 



Variables 



Texpe 0 
Texps^ 
Texpe 3 
Texps 4 

Texp 2 s 0 
Texp 2 3 2 
Texp 2 8 3 
Texp 2 s 4 
Hdegs ft 



*1 



Hdegs 2 
Hdegs 3 
Hdegs 4 - - . 
Co11egeRating0Q 

CollegeRatinge 2 
CollegeRatinge 3 

* > 

Eddege 0 



Coefficients 
-.018 
.463* 
■ -.406 
.124 • ' 

* 

:ooo3 ' 

t.0007- 
-.002 
..002 
. -.015 
-2.57 
4.22 
-4.89 
6.43 
-4.25 X 



t-statistics 
-.1871. 
2.47 *' 
-1.68 
" .489 

.138 . 
-.278 
-.919 . 

.804 . 
-.028 
-.638- 

.787 
-.861 
1.53 




(cont.) 



TABLE 3-4 (continued) 



Variables 



IQ TexpBj - 
: IQ 1expe 5 

IQ Tfcxpfig . . 
) IQ Hdege, ■ 

IQ HJagu 5 

IQ Hhg% 

IQ CollegeRatinga. 

IQ CcllegeRating6 5 

IQ Cc>1egeRating3g 

SDCSs. 



S0CSa 7 



SDCS3- 



/iQtf 
/ MeanCSa 1 



MeanCSa, 
HeanCS% 
.MeanC:')^ 
Classf -zea 
■ ClassSjzea, 
ClassSize3- 
ClassSfzea, 



Attends 



1 



V ■ 

Coefficients 
\ -.004* 
.005* 
' * -.002 
.032 

•0 -.056' 

* .046 - 
-.056 " 
' .036 " 
.025 * 
. .394* 
-.338 
-.426 

.112* \ 
* .322* 
-.215* 

.001 
-.139 

-1.70* . 
„ 1.77* 

? X - \.225 
.703 
.100. 



t-statistics 
-2.35 * 
2.05 
-.814* 
.768 
-1.00 
.787 
". -1.40 
.594" 
*■ .460 v 
2.98 
-V.49 
-1.64 
9.35 
7-79 
.-2.95 
'.420 
-1.72 

.■ -3-31, 
2.38 
.325 
.924 
.476 



(cont;) 



TABLE 3-4 (continued) \ 

■Variables Coefficient s * t-stati sties 

0 ~ — ; 

Attend3 2 . .21 a .657 

Atte!nda 3 ' . -.783* -2.50' ,* 

TAttend3 1 „ .233* 1 2.49 

TAttend3 2 " ' * . -.091 , ..573 

1 

Schsizes^ -.002 « -.614 

Schsi2e3 2 . .007 .918 



Ratio^p ~~~~ ~ — :552* = ~2r89- 

Ratio3« * .« -.686* , -2.04 

TfiW3 1 .001 ' .027 

TNW3 2 .050 ^580 



Significant at the .05 level'. 

» * r 

.dependent variable: .CS76-Y CS72; 1976 Composite 
Achievement score on Iowa Test of Basic Skills minus (.93**) 
1972 Composite Achievement score on Iowa Test of Basic Skills. 
Constant * -64.15; R 2 * .566; n » 987, gamma » .93. 

\ * 
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Variable 



Texpe 0 . 

Texps 2 

Texps 3 

Texpe 4 

Texp 2 e Q 
2 

Texp fc 8o 



. TABLE 3-5 

White Sample: Reduced Form Equation 
- Variable Definitions 

\ 



Definition 



Texp 2 8 3 
Texp 2 8 4 
Hdeg8 Q 
Hdege 2 
Hdeg8 3 

Hdege 4 

CollegeRating8 0 

Co11egeRating82 

Co11egeRating8 3 

Eddege 0 

Eddege 2 : 

Eddege 3 

Tsexe Q 

TsexB2 

Tsexe-j 



Y 3 (Texp73) + Y 2 (Texp74) + Y (Texp75) + Texp.76 
Y 2 (Texp73) + Y (Texp74) + Texp75 
Y (Te.xp73) + Texp74 1 
Texp73 

Y 3 (Texp73 2 ') + Y 2 (Texp74 2 ) + Y (Texp75 2 )'+Texp76 2 
Y 2 (Texp73 2 ) + Y (Texp74 2 ) + Texp75 2 v ' 



s3 



iy(Texp73 2 ) + Texp74 2 



Texp73 

3 



,2 % 



\ 



Y 3 (Hdeg73)+ Y 2 (Hdeg74)+ Y (Hdeg75) + Hdeg76 
Y 2 (Hdeg73) + Y (Hdeg74) + Hdeg75 

Y {Hdeg73) + Hdeg74 , \ 

c 

Hdeg73 , - 

Y 3 (Rating73) + Y 2 (P.ating74) + Y (Rating75) " 

Y 2 (Rat1ng73.) + Y (.Rating74) 

Y (Rating73) 

Y 3 (Eddeg73) + Y 2 (Eddeg>4) + Y (Eddeg75) 
Y 2 (Eddeg73) + Y (Eddeg74) 
Y (Eddeg73) 

Y 3 (Tsex73)/ Y 2 tTsex74) + Y (Tsex75) 
Y *(Tsex73) + Y (Tsex74) 



Y (Tsex73) 



(cont.) 
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Variable 



, TABLE 3-5 (continued) 



Y 3 (IQ*Texp73) + Y 2 (IQ*Texp74) +.y(IQ*Texp75) 
Y 2 (IQ*Texp73) + Y (IQ*Texp74).- 



y(IQ*Texp73) 

Y 3 (IQ*Hdeg73) + Y 2 (IQ*Hdeg74) +* Y (IQ*Hdeg75) ' 
Y 2 (IQ(Hdeg73) + r (IQ*Hdeg74) . - . 1 ' " 
.Y(IQ*Hdeg73) 



3 



IQ Ttxpffj 
IQ Texps 5 
IQ Texp8 fi 
IQ Hdeg$ 1 
IQ HdegBg 
IQ HdegBg" ' 

IQ CollegeRatlngS, Y 3 (IQ*Rating73) + Y 2 (IQ*Rating74) + Y (IQ*Rating75) 
iq ConegeRat.ingS 5 Y 2 (IQ*Rating73) + Y (IQ(Rat1ng74) 

Y(IQ*Rating73) • 

Y 3 (SDCS73) '+- Y 2 (SDCS74) + Y (SDCS75) 
Y 2 (SDCS73). + y(SDCS74) , 
Y(SDCS73) 

' i 

(Y 3 + Y 2 + Y + DIQ ' , 

Y (MeanCS73) + y (MeanCS74) +Y(MeanCS75) + MeanCS76 
Y 2 (MeanCS73j) + y (MeanCS74) + MeanCS75 
V^ahCS73) + MeanCS7< • 
MeanCS73 ■ 1 

Y 3 (ClassSize73) + Y 2 (ClassSize74) + Y(C1assSize75) 

' + ClassSize76 

Y- 2 (ClassSize73) + Y (ClassSize74) t+ ClassSize75 . 

Y(ClassSize73) + C1assSize74 



IQ CollegeRatingSg 
SOCS^ 



SDCS3 2 
SDCS3 3 
IQa 

MeanCSa 
MeanCS3, 
MeanCSa, 
MeanCS3, 



1 



ClassSlzed 



1 



ClassSizea, 
ClassSlzed. 
ClassSizedi 



Attends 



1 



<HassS1ze73 

Y 2 (Attend74) + Y(Attend75) + Attend76 



(cont.) 



Variable 



"TABLE 3-5 (continued) 

Wln1 tlon- 



Attend3 2 
Attenda^ 
TAttenda 
TAttendd* 
Sehslzed 
Schsizea, 
Ratios 



1 



1 



1 



Rati oa, 
TNWd 4 



Y(Attena?4jL+^Attend75 • 
Att|nd74 

Y^fwttend7f) +, Y (TAttend75) 
Y e (TAttend74) ' " t . - " 
Y 2 ($chs1ze74) + Y(Schs1ze75) 
Y(Schs1ze74) * ". 
Y*(Rat1o74) t Y(Rat1o75) 
Y (ftat1o74) 
Y (TNW>5) + TNW76 .. 
TNW75 

• * ' ' r ' ' 
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TABLE 3-6 



■White Sample: Reduced Form Equation Estimates « 
Equation (2-18) Tojtal Direct 
and Indirect Effects • 



Teaching Characteristics 
Variables Coefficients " ■ 



Ttxp73: 

Texp74 ' 

Tsxp75 

Taxp76 

7sxp73 2 
2 

T«xp74* ' 

Tu».<p75 2 

T(?:-.p76 2 

H'(*g73 * - 

Hoeg74 

Hdssg75 

Hdeg76 \ - * 
CoHegeRating73 
^CollegeRatlngTA 
CoJ1egeRat1ng75 
Eddsg73 



" Ed'1i;g74 
Mdc.g75 



-.132' 
.009 
.4*7* 
-.018 
•7 -.0006 
'-.003 
• -.0004 
..0003- 
V ^3.20" 
1.81 
-2.59 
-,015 
-^905 t 
•1.60 
5.98 
.464 • 
.280 
' .477 



t-statistics 
.739 * 
..048 . 

♦ 

2. 65? * 

• -.187 
■ -!365 

-1.43 
-.264* 
.. .138 

* , -.719 

.435 . 
•-.64V ■ 
-.027 
-.234 ■ 
. .381 
1.53 ' 
-.808 . 
.428 
.661 

• 

(cont. ) 
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\ 

Tsex73 



. Tsex74 ; 
.Tsex75 ; 
TAttend74 



TAttend75 • 

TNM75 .1. 

TNW76| 

IQ*Texp73 

IQ**e^p74 I 

I$f*Texp75 

IQ*Hdeg73 

IQ*Hdeg74\ 
IQ*Hdeg75 •* . 
•IQ*CohegeRat1ng73 
IQ*College'Rating74 

'it 

IQ*CollegeRat1ng75 



• TABLE 3-6 (continued) 



/ 



Coefficients 
—1.06 

- * 1 

1.47* 

!435^ 

:. .lie • - 

. 1 .217*' . 
.052 . 
.001 ' * 

-.qoos' 

.001 - 
-^003* 

.020 • 
-.024 \ ,. 
.030 

.009 * 
-.015 
-.052 



SDCS73, 
SDCS74 



• Ability . 

*• .405* 

•» 

- - Peer Characteristics 
\ ■ ."-.371* 
.026 



t-stati sties 
-1.43 ' 
2.26 
.780 
. 1.08 " 
• 2.49 

,1 .027 ' 
-.55.0 ■ 
' .648 . 
-2.35 
.488; 



'-i599 
.76$ 
.'265 
-.376- 
-1.40 



9.35 

n 

/ ' 

-2,24 



.179 

(conty) 



X. 



TABLE .3-6 (continued) 



Variables 


Coefficients 


- t-stat1 sties 


SBCS75 


.367* 


. . 2.98 


MeanCS73\ 


-;065 


, -1.42 


MeanCS74 ' 


: • .079 , 

* 


1.44 • . 


MeanCS75 


.083 

■ » » 


. . 1.74 


MeanfcS76 . .* 
CUssS1ze73 


~ \ .322* 
J. 07. 


' 7.79 
.« 1.89 


ClassS1ze74 . 


.405 


° # ..803 


C1assSize75 


6 • .191 ' 

» * 


. .370 

\ ; r 

- -3.31 


C1assS1ze76 


+ ■ -1.-70* * 


* * * < 

Attend74 


-.501* 


-2.68 


Attends . ..: 


.303 ; - 


1.58 


Attend76 


•* ft 

.10b* 

t . 

•004 


»' .476- 


Schs1ze74 \ t 

• ■ * 


1 il5 


Schsize75 ' 


-.002.* 


* . . ->614 - " 


Rat1o74 ■ » 


* -.161? x 


-.861) • 


Rat1o75 ' 

i . • 


\ ;513* 


i 2.89. 


\ - 

constant- 


-64.15- 


-3.34 

• ». 



*Sl3n"1ficant'at the .05 'level. * 

4* ' V 

Dependent variable: CS76- Y.CS72; 1976 composite achieve 

ment score on the Iowa Test of 'Basic 'Skills (ITBS) minus 

(.93 1 *) 1972 composite achievement score on ITBS. .R 2 » .566, n » 

987, gamma * ..93. ' i — « \ » 



. \ 



* A'* 



*4 



J A3 



characteristics,' the cumulative effects of experience were 1 significant \ 
for only one instrudtor (Texp75). The experience, of the other three: ' '* ' 
instructors was unimportant. Teachers' .level of educationdwas nop € 



sfgnlf leant Jniany of the years finder study nof, were the%id1rect 



effects of the -co J.tege_ ,ratfpgs and possession of 7 an education degree*^/' !r^fel 
significant predictors of the change^ in achievement. 1 ^ The cumulative"^ 



effects of ability- (IQ) wei-e significantly ^osi^ve, f ; ? , 

In terms of the peer groujpfa^ r, 
deviation (SDCS75) and. 1976 classroin mean achievement (Meancf^) were 
significant contributors to the change in achleveitient, The cumulative 
effects of classroom meajiv achievement in the previous two years r 
(MeanCS74, MeanCS75'-) were also positive and approached statistical sig- 
nificance. Current year's classroom size was significantly negative 7 ',, 
but there was no lingering effect of earlier classroom sizes. / 

< ^ An examination of thy school level, variables showed that the.J 
direct and indirect effects of earliest year's attendance (Attend74) 
were significantly negative. As was, true with the structural equation . 
estimates, the sign on; this variable is, difficult to "interpret and no 



-2 P -A 



.4- fj 



If the direct effects of an input were consistently insigni- . 
ficant across structural equations, that Input's direct effect was not 
usually measured in the reduced form equations. Direct effects were 
included, even 1f the coefficients were statistically Insignificant, if 
they were needed for the matrix- inversion when trans for/hi ng equation 
(2-18a) to equation (2-18). for example, the college rating variables 
x (Rat1ngs73-76) were;never statistically significant 1n the structural / 
^eqoationsl When estimating the reduced form equation the construction 
or the variables' was such that the ijndlre'ct effects were capturable 
whilie. the direct effects were eliminated. , * 
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. :, definitive conclusions regarding Its Impact can be made. One addi- 

J"A J t1onal sch ° o1 l evel variable was significant. The 1975 school's pupil/ 

v.. teacher ratio (Rat1o75) had a positive impact.- 

MpV ,4* ' — - 1 --^°!l^r as *l!? g the structural and reduced form equations 

luation (3-1) and Table (3^6)),, it can be seen that the~d1rect est1-~ 
mate of gamma, or the coefficient on CS75, was slightly lower than the. 
value of gamma arfrfch was -consistent with the smallest error sum of 
'squares^ (.849 Versus .93). The direct estimates of gamma from the 
structural equation includes measurement error. If measurement error 
is uncorrected, across years, the lower estimate from the structural 
equation could be explained by errors 1n variables which would cause a 
downward bias in the coefficient. 

<% Examination of the teaching inputs across equations showed 
fairly strong consistencies. The direct effect of 1975 teacher's ex- 
perience was positive and significant (.136 Texp75). The cumulative 
effects were positive, significant, and greater than the direct effects 
(.447 Texp75). Current year teacher's experience (Texp76) was positive 
1n the structural ^.equay on and negative in the reduced form; however, 
1t was not statistically significant in either case. Current year - 
teacher's level of education (Hdeg76) was negative" in both equations 
but significant only 1n the structural equation. The direct effects of 
the interaction of ability (IQ) with four years of teacher inputs were 
never significant 1n the structural equations. The reduced form esti- 
mates further showed that the Indirect effects were unimportant. Only 
one. of these interaction variables was statistically significant. The 



r 4- > { 
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same situation held for\the nature of the teacher's degree (Eddeg73-75) 

» — — — > 

and undergraduate college rating- (Rati ng73-75). The direct effects 
were unimportant and the reduced from equation confirmed the Insignifi- 
cance of the indirect effects. 

Classroom-mean achievements (MeanCS76) was significantly positive 
across equations while current year's classroom size (ClassSize76) was 
consistently negative. Jhe direct effect of classroom standard devia-' 
tion was never significant for whites but the indirect effecFof ttie-T 
first lagged year (SDCS75) became apparent in the reduced form equation. 
The percentage of school rlevel attendance (Attend75, Attend76) was 
negative in the current year and positive in the first lagged year in 
the structural equation. The?cumulat1ve effects of these variables 
were insignificantly positive in .the reduced form; however, the cumula- 
tive effect of Attend74 was disturbingly negative. The r final school- 
level Variables of interest, the percentage of non-white teachers' in 
the student's 1975 and 1976 school (TNW76, TNW75) were somewhat sur- 
prising. The current year variable, TNW76, was insignificant across 
equations. The direct effect of the first lagged year, TNW75, was s1g- 
niflcantly positive while the cumulative effects were positive but ~ 
Insignificant. 

Black Eighth Graders 

Following the same general outline established in the white 
sample, this section will first report various structural equation est1- 
mates. Four years of teachers' experience and level of education were 
included in all structural equations; but, with few exceptions, only 

111 
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those variables with t-statist1cs significant at the .05 level appear 
Jn^the reported equations (see note 7). A discussion of various struc 

~" i ^ \ ~ , > 

tural equation estimates will be followed by an examination of the 
variables which did not appear to significantly effect student achieve 
ment. The section will conclude with the results of estimating the 

-reduced form equations (equations (2-18) andj2-18alL_ 

Equations (3-3), (3-4), and Table (B-8) provide estimates of 

-the structuraLequatjon., The reduced form equation estimates and vari- 
able definitions appear in Tables (3-9), (3-10), and (3-11). Frequen- 
cies on teachers' experience and level of education appear in Tables 
(8-5) and (8-6). Variable definitions, means, and standard deviations 
appear in Table (3-7). A complete 11st of variable definitions can be 
found In Table (2-1) of Chapter 2. ' . 

Structural equation estimates. The estimated structure of 
equation. (2-.1 7) 1s presented 1n equation. (3-3). Inclusion of four 
years of school and peer resources Illustrated that .variables which 
were significant predictors of white achievement were not necessarily 
good predictors of black eighth, grade achievement. Similarly, insigni- 
ficant variables 1n the white equation were often significant for black 
eighth graders. 
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Variable 
CS76 

CS75 



TABLE 3-7 



\ 



Black Eighth Grade Sample: Variable Definitions, 
.Means, and Standard Deviations 



Mean 
78.57 

69.76 



Standard 
Deviation 

u/l9 
12.^9 



Definition 



1976 Iowa Test of Basic Skills (ITBS) 
'• composite score 



1975 ITBS Composite score \ 



TO 

IQ 


92.26 


\11.81 


StanfordrBlnet Intelligence Test 
score 


~ Texp76 


14.01 


10.i3 


Years .of teaching experience - 1976 
• Instnictor 


Texp75 


11.57 


8.90 


0 Years of teaching experience - \975 
instructor 


Texp74 


10.60 


8.82 


j car ;> ur ucacning experience • iy/*r 

Instructor 

* * 


Texp73 


10.. 70 

i 

V 


9.80' 


Years of teaching experience -.1973 
Instructor 


Hdeg76 


,.356 




Level of education - 1976 instructor* 
*0 1f B.A. 

*1 1f M.A., Ed. Spec, or Ph.D. • 


Hdeg75 


.274 \ 




Level of' education - 1975 Instructor 


Hdeg74 


' .209 




Level of education - 1974 instructor 


-Hdeg73 i- 


— -.228 




Level of education - 1973 instructor 


.MeanCS76 


75.56 


.7.77 


• 1 976TcTassrme~an-oiL JT3S_ 


MeanCS75 ' 


67.11 


6.85 


1975 class mean on ITBS 


SDCS76 


12.48 


2.32 


1976 class standard deviation on ITBS 


T1t1e76 


.950 




1976 Title I code - 



3 1 if eligible for compensatory 

programs 
*0 1f otherwise 

(cont.) 
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Variable Mean 

T1tleIS76 256.10 

Ti^tleIS75 216.82 

T1tleIS74 167.11 

Attend76 91.55 

Schs1ze76 564.07 

Ratio76 23.28^ 



TABLE 3-7 (continued) 

Standard 
Deviation : \ 



Definition 



Rat1o75 



26.35 



^ 110.72 Number of students enrolled In com- 
pensatory programs - 1976 school 

96.46 Number <Sf- students enrolled 1n com- 
pensatory programs - 1975 school 

77.79 Number of students enrolled 1n com- 
- pensatory programs - 1974 school 

2.03 Percentage student attendance - 
1976 school 

184.73 1976, school enrollment 

3.30 1976 scho~ol~p - upvl /teacher ratio 

"3.08 1975 school pupil/teacher ratio 



\ 



\ 
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(3-J3) CS76 « -61 . 07_±_402CS75 + _.J 93JQ + . 004Texp76 V . 0004Texp76 2 
1 * (25.74) (6.27) (.04) (..15) 

- .057T€xp75 +\002Texp75 2 + .036Texp74 - .0004Texp74 2 " 
■ (-.50) (.77) (.33) (-.15) 

.-'+ .1.67Texp73 - 7005T?xp73 2 + ..979Hdeg76 + 1.51Hdeg75 
(1.79) (-2.06^) _(1.64) (2.34) 



\ 



+ 1.19Hdeg74 + .949Hdeg73 + .509MeanCS76 - ;240MeanCS75 
(1.61) (1.32) (11.41) (-4.70) \ 

...1 98SDCS76 J^51titleZ6i± . .0.10Iit.leIS76„ 

(-1.65) % (1.53) (2.22)\ 

- .0llT1tleIS75 + .0lOT1tleiS74 + .358Attend76 

(-2.55) (2.11) (2.44) 

\ 

- .007Schs1ze76 + .178Ratio76 + .265Rat1o75 
. (-3.04) (1.71) (2.75) 

t-st*tistics appear in parentheses below each coefficient; R 2 » .799; 
n = 742. 

The coefficients on experience and level of education differed 
slightly from the coefficients in the white sample. The signs of the 
teacher experi ence 13 coeff icients were the expected pattern (positive 
on the linear term and negative on the squared ^term in&cating dimi- 
nishing returns) 7 for three o^ t" e four years; yet, the t-statistics 
were just barely, significant in only one case, that of the 1973 instruc 
tor. -The 1 975 i ns tructorls-_experJjence_was_negali ve j*hi 1 eJthe_squared_ 
term was positive even though both terms were statistically 



Regressions omitting the squared experience term were in- 
ferior to the r-eported results. 
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insignificant. The pattern on level of education was somewhat more in- 
\ teresting. Possession of a Master's, Education Specialist, or^ Doctor's T 
degree had a consistently positive effect on black eighth grade achieve- 
ment. The only coefficient significant at the .05 level was on the 1975 
instructor; however, 1976 and 1974- instructors' level of education were 
significant at the .10 level. 

The coefficients on the peer group variables were very different 

from the white sampl e. The coefficient o n 1976 classroom mean a chieve- - 

ment was positive but was three times as large as the white coefficient. 
-A-^en point increase in classroom mean achievement implied a five month 
gain in blacMighth grade achievement. The coefficient on 1975- class- 
room mean was also statistically ^significant but disturbingly negative. 
Standard deviation of 1976 classroom achievement hacLa slightly negative " - 

effect implying, at least in terms of achievement, more homogenous class^ 

rooms were desirable for eighth grade blacks. - \ 

Various Title I variables were significant predictors of eighth 
grade black achievement. If the student was eligible for Title I com- 
pensatory "programs in! 976 (Ti tl e76 h a posi ti ve effect on achievement 
resulted. Two related points should be made explicit concerning Title I 
eligibility variables. Over 90 percent of black eighth graders were 
eligible for these programs in the four years examined. Title I eligi- 
bility variables were thus highly correlated across years (see Ifable 
(B-7) of Appendix B). The variable was introduced primarily due to Its 
possible interpretation as a family background variable since eligibi- 
lity was determined by the number of school -age children in the school 
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attendance area receiving Aid to Families with Dependent Children 
( AFD Sl;_ ^coefficient could a^o be interpreted as simply the posi- 
tive effect of the compensatory programs. A precise interpretation of" 
the meaning of the coefficient is difficult. The number of students 
actually enrolled in Title I programs in the student's school 
(TitleIS74-76) was significant for each year the data were available.- \ 
TitleIS76 and TitleIS74 had significantly positive effects while 
TitleIS75 was significantly negative. Again the problem of high corre- 
lation across years arises; not only are many black students served by 
these- programs, but a high percentage also enroll in -the same school 
Wonryear to year. : — — ; 

Three additional school-level variables were significant. The 
percentage of attendance in the 1976 school (Attend76) 'had a~s1gnifi- 
cantly positive effect implying the presence of peers was important for 
eighth grade blacks. The enrollment of the 1976 school (Schsize76) had 
a deleterious impact on achievement. The coefficients of the pupil/ 
teacher ratio in the 1976 and 1975 school (Ratio76, Rati'p75) weYe both 
positive and significant at the .10 level. 

- Equation (3-3) was re-tistimated with only current. year variables 
to^determine if the omission of the lagged variables significantly 
altered the coefficients or. signs of the current variables. 



(3-4) CS76 » -57.10 + .752CS;5 - .200IQ76 - .032Vexp76 

(26.40) (6.75)* (-.33)' 

+ .0003Texp76 2 + 1.37Hdeg76 + .44MeanCS76 - .249SDCS76 

r tf*»L-_J]Lai__ (-2.18) 



+ 2.71Tit1e7S+.005Tit1eIS76 + .304Attend76 
(1.66) (1.35) (2.26) 

- .005Schsize76 + .259Ratio76 
(-2,85) (2.69) 

t-stat1stics appear 1n parentheses below each coefficient; R 2 = .782; 
n » 772! ' 

Comparison of (3-3) and (3t4) revealed only slight differences 
"in signs and coefficients". - Current year teacher's experience and ex- 
perience squared were now negative and positive, respectively. Neither 
of these VarfabTesi*as-statisticany significant in either equation, 
however. The current year instructor's level of education did become 
significant in equation (3-4). The coefficient was 1.37 in contrast to 
.979 in equation (3-3). The coefficient on the number of Title I stu- 
dents- enrolled in the 1976 school (T1tleIS76) dropped from .010 in 
equation _( 3-3) to .005 J n equation (3-4 )-,-while, the 1976' school 's pupil/ 
teacher ratio (Ratio76) jumped from ..178 in equation (3-3) to .259 in 
equation (3-4). Overall, the changes in these coefficients are minor 
and do not significantly alter the previous interpretation of the vari- 
ablesT 

In order to test for unmeasured school or neighborhood charac- 
teristics, the , 1976 school was introduced as a dummy explanatory vari- 

i . i ; 

able in the estimation of the complete structural equation (equation 



(2-17)). As was discussed 1n the previous section oh white students, 
.any correlation between teaching characteristics and schools may be 
reflected irr the coefficients on the school dummies. . A comparison of 
' the-coefflclwits on experience and level of education 1 with and without 
the school variable appears 1n Table (3-8). The coefficients on 1975 y 
teachers' characteristics changed the most. .Experience (Texp75) was. 
initially ^negative -and Insignificant but become positive with the Intro 
ductlon of the school dummies. . Level of education (Hdeg75), however, 
Became insignificant when 1976 sthooTwas a variable. The complete 
regression appears in Table (B-8) of Appendix B. . ». ^ 

- Insignificant variables. A great many variables did not appear s 
to have a statistically significant Impact on black achievement. The 
teacher characteristics and Interactions between IQ and teaching characl 
teristics will be discussed first, follbweTbypeer and school-level • 
variables. „ — 

The sex,. recency of degree, and undergraduate college rating of 
the current and three previous instructors were insignificant predictors 
of achievement. "Four dumBjjTvar^ 

Instructors had baccalaureate degrees in education,' were also unimpor- 
tant. Interaction of the student's "IQ with each teacher's years of 
experience, level of education, and undergraduate coHega rating yielded 

> — -2J . „ 

no significant results. As was the case with the white sample, IQ was 
divided Into four segments -low, middle, high, and exceptional - and 
Interacted with* experience, level of education and undergraduate college 
rating of each Instructor. None of these variables was statistically 
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- 1 TABLE 3-8 { 

r 

'Black Eighth Grade Sample: Comparison of Experience 
* « and Level of Education Coefficients With 
-* and Without" School 1976 as' a 

. Dummy Variable - 

. (t-stat1 sties In parentheses) 



Experience 
Texp76 _ 
-Texp76 2 

'Texp75 

» 

Texp75 2 

Texp74 

Texp74 2 

Texp73 

Texj>73 2 



Without School 76 
(Equation "(3-3)) 

.004 (.04^ • 

-.0004 (-.15) 

"Jr.q57j-.50) ^ 

.002 (.77) 

.036 (.33) 

• '-.'0004 (-.15) 

• .167 (1.79) 
-.005 (-2.06) 



0- '\ 



W1th~Scliool -76^ - 
.149 (.52) 

-.00067-. 16) 
1.00 (2.96) 

^obT^nd3T~~ 

.264 (.91) 
-.00M-.64) 
7.149 (-.49) 
-.003 (-1.18) 



Level of 
Education! 

Hdeg76 

Hdeg75 

Hdeg74 

Hdeg73 




.979 (1.54) 
1.51 (2.34) 



1.19 (1.61) 
.949 (1.32) 



6.94 (1.41) 
.803 (.15) 
4.23 (.72). 
-.191 (-.03) 



e~number of^ unique-schools~equals_ J2. 
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significant.- The interaction of lagged achievement scoreV CS75, with 

. 1976 teacher experience, level of education, and undergraduate college 

rating did not produce significant' results again suggesting these three 

characteristics were not relevant to. the initial stock' of knowledge. 

<• The first two years of classrowj mean score (HeanCS73r74)' were 

unimportant predictors of_ black eighth grade achievement. All lagged 

years of classroom standard deviation (SDCS73-76) were similar, r inslg- 

nif leant.. Classroom size dummy variables, taking on values of one if 
» • • 

-classroom size exceeded 30, were entered" for each of the four years, yet 

none proved significant. Two alternative cpnfi gyrations of classroom 

f size (class size «vl if >35, » 0 if 5 35 and class size « "small" if 

5 25^'class size » "medium" if 25 < x < 29, class size ■ "large" 1f 

29 < x < 32, class sizV^ l cr-owa , l..if„>.-32) also. failed tp'be significant 

' predictors of black eighth grade achievement. ' ' 

— The ^ ns {g n1 ^ 1cant . school-leyel variable's included- the percentage 

of teacher attendance in the student's school (TAttend74-76), lagged 

. years of the school's student attendance (Attend74-75) and enrol Iment" 

(Schsize74-75), and>*ne earliest school's pupil/teacher ratio .(Ratio74). 

The percentage^of non-white teachers, in the student's 'school (TNW75-76) 

was also Insignficant; howe*ver,* most black eighth graders were en- 

rolled 1n schooli^wjth^vej^igh -percentages of non-white instructors. 

Reduced form equation estimates . The Reduced form equations . 
(2-18) and (2-18a) were esti,oated 1n the same manner was was done for. 
the **He7an^le.-VThe_^nJ^ across samples Involved the 

Inclusion or exclusion of the'dlrect effects of various variables 



depending upon their significance 1n the structural equaiions (see 

* » 

note*' 12). Tabl e { 3-9 ) provl des reduced from equa t1 on* estimates wn1 c ,t 

-. . • 

•are consistent with the grouping of terms in equation (2~18a). Table 

(3-10) supplies the definitions* of these variables while Table (3-11) 

provides estimates corresponding to equation (2-18). A discussion of 

Table (3-11) will; be followed by a comparison of the structural: and ' 

reduced form equation estimates. \ , » 

Table/ (3-11 ), v which provides estimates of each Input's direct 
■ V " • * 

and indirect contribution, Illustrates how few variables were signjf,1- 

caht;p^ed1ctQ'rs of black eighth.grade achievement growth^In terms of 

teaching characteristics, the cumulative effects of experience, level 
.. - * - ■ - ' - * * 

of education, undergraduate college rating, nature of degree, and sex 

were Insignificant for all four instructors.- The cumulative effects^* 

of ability CIQ) were, as in the whi.te sample, significantly^posltive. 

Two peer group variables were important in explaining achieve- 

'ment growth. Current year classroom mean achievement ffteanCS76) was; , 

strongly positive. The indirect effects of lagged year's\c1as'sroom 

size (ClassS1ze75) were significantly negative. The. only significant 

school-level variable was the percentage of non-white .teachers in the 

student's 1975 school (TNW75)., This variable 1 was a positive, predictor 

• . •' V - * . >i 

of achievement growth. v 

; . • t , - - ■ " . : - * 

In comparing the structural and reduced form. equations .(equa. 

tion (3-3) and fable (3*ft), it can be/seen «th"at the .direct estimate of 

gamma, or the coefficient on CS7*5j was again, tower thin the value of * 

.gamma" consistent with the smallest error sumj>f squares (.802. versus- 
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TABL ! E 3-9 



:ric 



Black Eighth Grade Sample: Reduced Form 
Equation Estimates - Equation (2-18a) 



Variables 



\ Texp8 Q 

Texpe 2 

Texp$ 3 , 
p Texp 2 e 0 - 
/*expV 2 ■ 
•Texp 2 3 3 

Hdege Q 

Hdegs 2 o 
_Hde5$,-l— 

Hdeg$ 4 

CoJ1egeRating$ 0 

Col1egeRat1hge 2 

Co11egeRatinge 3 

Eddeg$ 0 

Eddeg$ 2 

» 

Eddegs 3 
Tsex8 0 
Tsex8 2 
Tsex$ 3 

IQ Texpey _ 



7 " Coefficients 
.423 : ; 

. -.026 

.v >i 0p2 • ' 

/0006 
.6J58 

■j 

.886 , s 
-.441 € 
-7.52 * 
r -1.40 
-£.29 
. 3.77 ' 

-.059 
.? -.415 
-.574 
1.18 
, -.976 
-.633. 
-.003*. 
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"r. . : ■ - 



t-stati sties 
i:07 
-i051* 
-.307 
-.592 
-.218 
.120" 

;922 

,146 , 
-.048 . 
-.788 
• -.220 
-.259 
.423 
-.061 
-.307 
-.457 
1.14 
-.714 
-.488 
-.907 
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(cont.) 
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Variables 



TABLE 3-9 (continued) 
Coefficients 



IQ TexpBg 


.001 


IQ TexpSg 


.0004 


IQ Hdegfrj 


.0003 


IQ Hdeg0 5 


-.029 


. IQ Hdeggg 


.119 


IQ CollegeRatingej 


.019 


IQ.CollegeRatingBg 


• .023 


IQ CollegeRatingBg 


-.030 


ClassSizea^ 


-1.87* 


ClassSize3 2 - 


r 

. 1.06 


ClassSizea, 


1.08 


IQa " 


.130* 


MeanCSa, 


.630* 


MeanCSa 2 


• -.551 


MeanCSa 3 


^^012 


MeanCSa. 


-.10*4 


socs'a 1 * 


-.027 


n sdc^3 2 , 


.268 


soc^a 3 . 


-.336 


socsa^ 


.326 


Attenda 1 


.343 " 


Attehda, 

2 


• -.491, 



i-stati sties 

.260 

.090 

.005 
-.067 * 
1.04 

.287 

.250 
-.316 
-2.40 

\ 

\ 

.982 
1.07 

7.27 ' : 

10.98 

-5.78- - : . 

.123 
-1.01 
• -.181 

1.05 
-1.14 

l.l(f 

1.55 
-1.40 
- (cont.) 
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TABLE 3-9 (continued) 

• 




Variables \ 


- Coefficients 


t-stati: 


. Attend 3^ 


-.085 


. -.255 


TAttenda,- 
1 


-.301 


' -1.33 


TAttendd 2 


.577- 


. 1.55 


Schs1ze3 l 


-.003 


-.837 


Schsizea 2 


.0005 


.066 


Schs1ze3 3 


v .003 


.648 


Ratioa 1 


.161 


1.03 


Rat1oa 2 


.066 


.285 


Ratio 3 3 


.145- " 


.552 




.049* 


2.07 


T1tleIS3 l h 


.008 


1.55 


T1tleIS3 2 


-.009 

* 


-1.08 


T1tleIS3 3 


.004 


/ . .404 



♦Significant at the .05 level. 

Dependent variable: CS76-y 4 CS72; 1976 Composite 
Achievement score on Iowa Test of Basic Skills minus (.90 lf )1972 
Composite Achievement score on Iowa Test of Basic Skills. 
Constant « -55.72; R 2 = .493; n » 751; gamma * .90. 
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\ TABLE 3-10 

Black Eighth Grade Sample: Reduced Form 
Equation Variable Definitions 

V . ■ 

Variables Definition . ; 

Tex P*0 Y 3 (Texp73) + Y 2 (Texp74) + Y (Texp75) 

Tex P*2 Y 2 (Texp73) + Y (Texp74) 

Texpe 3 Y (Jexp73) 

\J ex P 2 *0 * Y 3 (Texp73 2 ) + Y 2 (Texp74 2 ) + Y (Texp75 2 ) 

\ Texp 2 B 2 ^ Y 2 (Texp73 2 ) + Y (Texp74 2 ) • 

.Texp 2 $ 3 Y (Texp73 2 ) 

Hde 9*0 Y 3 (Hdeg73) + Y 2 (Hdeg74) + Y (Hdeg75) + Hdeg76 

" Hdeg0 2 " Y 2 (Hdeg73) + Y (Hdeg74) + Hdeg75 , - 

, Hdeg0 3 Y (Hdeg73) + Hdeg74 . 

\ Hdeg0 4 Hdeg73 

CollegeRat1ng0 o Y 3 (Rating73) + Y 2 (Rating74) + Y (Rating75) 

CollegeRat1ng0 2 , V 2 (Rat1ng73) + Y (Rating74) 

CollegeRat1ng0£ Y (Rating73) 

Eddeg0 Q Y 3 (Eddeg73) + Y 2 (Eddeg74) + Y (Eddeg75) 

" ^ddeg0 2 Y 2 (Eddeg73) + Y (Eddeg74) 

Eddeg0 3 Y (Eddeg73) 

T *« x *0 Y 3 (Tsex73) + Y 2 (Tsex74) + Y (Tsex75) 

Tsex0 2 • y 2 (Tsex73) + Y (Tsex74) 

Tsex0 3 ' Y (Tsex73) 

IQ Texp0 T _ Y 3 (IQ»Texp73) + Y 2 (IQ»Texp74). Y (IQ*Te~xp 75) 

. . . • -. (cont. ) 



.117 



TABLE 3-10 (continued) 



Variables 



IQ Texpgg 
IQ Texpe 6 
IQ HdegB 1 
IQ Hdege 5 - 
IQ Hdege 6 
IQ CollegeRat1ngs l 
IQ CollegeRat1ng$ 5 
Co11egeRat1ng3 6 
ClassSlzed^ 



Definition 



ClassSlzea, 
ClassSizea. 



IQa 

MeanCSd 
MeanCSa^ 
MeanCSa, 
MeanCSa, 



1 



1 



SDCS3 
S0CS3 2 

SDCsa 3 

SDCSfy 
Attends 



Y (IQ*Texp73) + Y(IQ*Texp74) 
Y(IQ*Texp73) ^ 

Y 3 (IQ*Hdeg73) + Y 2 (IQ*Hdeg74) + Y (IQ*Hdeg75) 
. Y 2 (IQ*Hdeg73) + Y (IQ*Hdeg74) 
Y(IQ*Hdeg73) 

Y 3 (IQ*Rat1ng73) + Y 2 (IQ*Rating74) +YH<}*Rat1ng75) 
y (IQ*Rat1ng73) + Y(IQ*Rat1ng74) 
Y(IQ*Rating73> \ 

Y 3 (ClassS1ze73) + Y 2 (ClassS1ze74) + Y(ClassS1ze75) 
Y 2 (aassS1ze73) + Y(ClassSize74) \ 
7(ClassSize73) 
(y 3 + y 2 + y + D1Q 

Y 3 (MeanCS73) + Y 2 (MeanCS74) + Y (MeanCS75) + MeanCS76 

Y (MeanCS73) +\Y(MeanCS74) + MeanCS75 
Y(MeanCS73) + MeanCS74 

MeanCS73 

Y 3 (SDCS73) + Y 2 (S0CS74) + Y (SDCS75) + SDCS76 
Y 2 (SDCS73) + Y (SDCS74) + SDCS75 



Y(SDCS73) + SDCS74 
S0CS73 

Y 2 (Attend74) + Y (Atteqd75) + Attend76 



Attend 3, 



Y(Attend74) + Attend75 



(cont. ) 



Variables 

Attends. 

3 \ 

TAttend3 1 
TAttend3 2 
Schs1ze3 l 

Schs1zed2 
Schs1ze3 3 

Ratlod, 

i ■ > 

Ratio3 2 x 

Ratiodj 

TNWd 1 

T1tleIS3 l 

T1tleIS3 2 

T1tleIS3 3 



TABLE .3-10 (continued) 

Definition 

Attend74 

Y 2 (TAttend74) + V(TAttend75) 
y(Tattend74) 

Y (Schs1ze74) + Y(Schs1ze75) + Schs1ze76 

Y(Schs1ze74)" + Schs1ze75 

Schs1ze74 

Y 2 (Rat1o74) + Y (Rat1o75) + Rat1o76 

Y(Rat1o74) + Rat1o75 

Rat1o74 

y(TNW75) 

Y 3 (T1tleIS74) + Y 2 (T1tleIS75) + T1tleIS76 

Y 2 (T1tleIS74) + T1tleIS75 

T1tleIS74. 



TABLE 3-11 - — 

Black Eighth Grade Sample: Reduced Form Equation 
Estimates - Equation (2-18) Total 
Direct and Indirect Effects 



• Te aching Characteristics 
Variables • Coefficients ' - t-stnistics 



Texp73 


\,145 


\436 


Texp74 \ 


.319 


1.01 


Texp75 


.381 


1.07 


Texp73* 


-.002 


-.693 


Texp74* 


-.003 . 


-.793 


Texp75* 


-.002 


-.592 


. Hdeg73 


• -6.71 


, . -.920 


Hdeg74 


.897 


.135 


Hdeg75 


1.48 


.246 


Hdeg76 


.668 


.922 


CollegeRat1ng73 


.517 

* 


. .092 


Co11egeRat1ng74 


-3 20 


-.604 


Col 1egeRat1ng75 


-1.26 


-.220 


Eddeg73 


-.896 


-1.03 


Eddeg74 


- -.422 


-.462 


Eddeg75 


-.05 J 


-.061 


Tsex73 


-.498. 


-.557 


Tsex74 


.079 


.094 


Tsex75 


1.06 


1.14 
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(cont.) 

\ 



TABLE 3-1 1 (continued) 



Variables 



TAttend74 

TAttend75- 

TNW75 

IQ*Texp73 

IQ*Texp74 

IQ*Texp75 

IQ*Hdeg73 

IQ*Hdeg74 

IQ*Hdeg75 

IQ*Co11egeRating73 
IQ*CollegeRating74 
IQ*Col1egeRating75 

IQ 

S0CS73 

S0CS74 

S0CS75 

S0CS76 

MeanCS73 

MeanCS74 




Ability 
.448* 



\ 



Peer Characteristics 
.220 
• ,-.117 
.243 
-.027 
5 -.08O 
.026 



t-statistics 

1.23 
-1.33 
2.07 
-.258 
-.426 
-.907 
1.07 
-.362 

.005 

.098 

.646 - 

.287 



7.27 



1.08 
-.578 
1.27 
-.181 
-1.16 
.418 



/ 



(cont.) 
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tABLE 3-ll" (continued) 



Variables 


Coefficients 

www* 1 1 V i Ci 1 v) 


t-5 La LIS t ICS 


1 KeanCS75 


iviy 


• coy 


MeanCS76 ' 






ClassS1ze73 


47Q 


• / iy 


ClassS1ze74 




QIC 
-•O JO 


C1assS1ze75* 

W 1 M «# «# W • ^ w * W 




•Z.40 


Attend74 




•1 .11 


Attend75 


/ 


AAA 

••822 


Attend76 


• OHO 


I .55 


Schs1ze74 


« UUU-7 


• o«M 


Schs1ze75 


- on? 


/uo 


Schs1ze76 

t 


• UUO 


~«,oo/ 


Ratio74 




1 «oO 


Rat1o7.5 


.212 


1.39 


Rat1o76 


.161 


1.03 ] 


T1tleIS74 /'~ 
T1tleIS75 


.003 


„ .437 


-.001 


-.271 


TitleIS76 


.008 


1.55 ' 


constant 


55.72 * " 


-1.42 



♦Significant at the .05 level. 

4- 

Dependent variable: CS76-y CS72; 1976 composite achievement 
score on the Iowa Test of Basic Skills (ITBS) minus (.90 1 *) 1972 
composite achievement score on ITBS. R 2 ■ .493; n * 751, gamma * 
.90. 
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.900). As was discussed 1n the section on white students, errors in 
variables biased downward the coefficient on CS75 in the structural * 
equation. 

Examination of the teaching inputs across equations shewed 
strong consistencies. The direct effects of experience (Texp73, Texp74, 
Texp75 and texp76) werejnsignificant in the structural equation; the 
cumulative effects were similarly unimportant. The direct-effect of__ 
first jlagged year's level of education (Hdeg75) was positive and signi- 
ficant. The cumulative effects were also positive, but not significant 
at the .05 level. The direct effects of teacher's undergraduate college 
rating t sex, nature of degree, and taaching/IQ interactions were not 
important predictors of achievement. The reduced form estimates re- 
vealed that the indirect effects were likewise insignificant. 

In terms of the peer group variables, the direct effect of 
current year classroom mean achievement (MeanCS76) was positive and 
significant in both cases. The first lagged year's (MeanCS75) direct 
effect was negative andxsignif leant. The cumulative effects, however, 
were positive but Insignificant. * 

The direct effects of\arious school-level variables (T1tleIS74, 

Tit1eIS75, TitleIS76, Attend76, Scbsize76, Ratio75 and Rdt1o76) were 

\ - ' 

important predictors of achievement yet the cumulative impact of thp°se~* 

•variables never reached statistical significance. In all cases, how- 

-ever, the signs on the coefficients were Identical . 



Black Seventh Graders 

As was the case with .the "previous two sample^, this section will 
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first report various structural equation estimates. Four years of * 
teachers' experience and level of education were Included In all struc- 
tural equations, regardless of their t-stat1st1cs. Of the remaining \ 
variables, only those"w1th ^-statistics significant at the .05 level \ 
appear 1n the reported ^equations' (see note 7). The second part of the ' 
section will discuss those variables, which did not appear to have an 
"Impact on bl ack^venthlgrade achievement. Finally, the results of 
estimating the reduced form equations (equations (2-18) and (2-18a)) 
will be presented. I 

Equations (3-5), (3-6), and Table (B-12) provide estimates of 
the structural equation.' The. reduced form equation estimates and varl- - 
able definitions appear 1n Tables (3-14), (3-15), and (3-16). Frequent 
cies on teachers' experience and level of education appear 1n Tables 
(B-5) and (B-6) of Appendix B. Variable definitions, means and standard 
deviations' appear in Table (3-12). A complete 11st of variable deflni- 
tlqns can be found In Table (2-1) of Chapter 2. : 

/ 

Structural equation estimates . The estimated structure of 
equation (2-17) 1s presented 1n equation (3-5).. Inclusion of four . 
teachers' years of experience and level of education illustrated the 
unimportance of these variables 1n explaining black seventh grade 
achievement. 
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TABLE 3-12 

BTack Seventh Grade Sample: Variable Definitions, 
\ Means, and Standard Deviations 



Variable 


\ 

Wean. 


Standard 
-Deviation 


uci in i nun 


CS76 


70.09 


12.07 

» 


1976 Iowa Tpc+ of R>ciV /ttqc*\ 
i^#w luwa iesw ut DCSIC oKl 1 IS 

Composite* Score 


• CS75 


61 .03 


10.93 


.1975 ITBS Composite. Score 


. iqV. 


91.95 


10.93 


Stanf ord-Bf net Intel 1 i gence Test 
Score 9 + 


• Texp76 


11.57 


8.40, 


,cB,i u| cA^er *ence - 157/0 instructor 


Texp75 


! 12.57' 


8.72 


Years of exoprianro _ 107£ ^nefMi^AM 
• * w~ ca^ici iciivc • ijf/o instructor 


Texp74 


11.89- 


9.12 

lb 


icar^ ur experience - 157/4 instructor 


Texp73 


. 10.61 


10.17 


Years of experience - 1973 Instructor i 


Hdeg76 ' 


,217 

0 




Level of education - 1976 Instructor 
«0,if B.A.- 

«1 1f M.A., Ed. Spec. or,Ph.D. 


Hdeg75 


.220 




Level of education - 1975 Instructor 


Hdeg74 


.155 




Level of education - 1974 instructor 


Hdeg73 


.117 




Level of education - 1973 Instructor 


T1tleIS76 


260.57 


131.05 


*• * 

Number of students enrolled in com- . 
pensatory programs - 1976 school 


Eddeg76 


.756 


> 


1976 instructor 
*1 if degree 1n education 
» 0 if otherwise , 


. Eddeg75 


.772 




1975 instructor' 


MeanCS76 


68.03 


6.75 


1976 class mean on ITBS 

* - - 


HeanCS75 


58^42 


6.04 


1975 class mean on ITBS 


^ 


f 




"(cont.)" \ 
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TABU 3-12 (continued) 



Variable 
SDC576 

Schsize76 

Six N 



Mean 
11..01 

620.08 
.530 



Standard 

Deviation .\ Definition 



1.89 
200.89 



1976. class standard deviation on 
IJBS ' ' 

1976 school enrollment 



'student's sex 
«J^lf female 
«0 if male 



> 



V 
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\3-5)' CS76 « -11.88 + .771CS75 + J62IQ - .014Texp76 

• (34.02) (7.70) .(-.20). 

, ' - - .0004Texp76 2 - .169Texp75 '+ .'006Texp75 2 + .q39Texp74 
^ - (-.21)' " (-*.42) (3.12) ^(.55) 

' ... -001*Fexp74 2 - ..037TexD73-.- .00005Texp73 2 + .055Hdeg76 
•(-•«•) . (-.62) ..(-.03) (.Up 

. + .393Hdeg75 - .939Hdeg74 + .104Hdeg73 ♦ .007T1tleIS76 ' 
(.91) ~ ; (-1.83) (.13) (4.27) 

- l;41Eddeg76 - .75Eddeg75 + .458MeanCS76 - .210MeanCS75 ' 
- V . (-347) , .(-1\75) , (14.10) . (-5.79) * 

^+ : ,402SDCS76 - .003Schs1ze76 +' .638Sex • * 

' (4.08)' (-3.56) . (1.88) * . 

t-statist1cs are displayed below each coefficient ;R 2 » .769; n « 1,241, 

The only significant experience coefficient was on the- 1975 Instructor. . 

In this case the signs of the. coefficients were the opposite of what was 

®> :. «... 

expected. The sign on the' linear term was negative while the sign on . 

'.the* squared terms was positive. 14 None of the four Instructors' educa-. 

tjon levels were relevant predictors of black seventh grade achievement. 

The coefflcieot^on-the 19*4 instructor's level of education was the only 

variable which approached significance. Interestingly enough, the 1976 

a dummy variable Indicating teachers V possession of a baccalaureate degree 

in education <Eddeg76) had a significantly negative impact on seventh 

grade achievement. This particular variable may have been a better proxy 

for the rigor of the, instructor's undergraduate program than the Gourman 

undergraduate college ratings.. ; * 5 . ' , ; - 

Three peer group variables were statistically significant/ As 

\ • j ' * ^ - 

; wastrue for black eighth graders, the, current clas§ iftean score r " 



°- Regressions omitting the squared experience term were in- 



tartar to the reported results. 

— v 

FRir ' , <o« 



(MeanCS76) had a strong positive effect on achievement while the lacged 
' year's (Mearp75). Influences negative. A slight difference 1n J the 
.two black samples was found on the current class standard deviation 
coefficient (S0CS76). In the eighth grade a high standard deviation 
reduced achievement!; the opposite was true for seventh graders. 

In terms of the school -level variables, current year's school* 
size (Schs1ze76) had a negative effect on achievement while the dumber* 
of enrolled title I students (T1tleIS76) had a positive effect 

Equation C3-S) was .re-estimated w^h onlyAcurren* year variables 
, to determine If^he absence of the lagged variables significantly al- ' 
tered the coefficients or signs of the current variables. 

(3-6) CS76V -23.94 ♦ .714CS75 + .184IQ - .074Texp76 + .0<JlTexp76 2 

(29.46) (7.60) - , (-.91) v J.57) 

+ .177Hdeg76-+ .011T1t1eIS76 - 1.35Eddeg76 + .454MeanCS76 ' 

-( 5 -61) (-2.67) (13.28) 

+ .4125SDCS76 - .005Schs1ze76 + .756Sex 
' (3.50) \ (-4.85) (1.93) 

t-stati&ics appear In parentheses below each coefficient; R 2 * .764; 
n» 939. Gompariscnof (3-5) and (.%*6) revealed that the omission of 
^lagged variables did not significantly alter the- signs 'or the coeffi- 
cients of the current variables. * 

. _ , In order to* test for unmeasured school or neighborhood charac- 
.terlstjics, the 1976 "school was Introduced as a dummy variable in estl- 
mating, the complete structural equation (equation (2-17)). A comparison 
of the coefficients on experience and level of education with and with- 
out the school dummy' variable appears in Table (3-13). The coefficient 
on 1976. teacher's experience, was initially negative;* however, It was 
positive when 1976 school was a variable. A *ian repeal uiac alert 
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TABLE 3-13 

Black Seventh Grade Sample: Comparison of 
Experience, and Level of Education 
; Coefficients With and Without 
^ School 1976 as a Dummy Variable 

(t-statistics in parentheses) 



Hdeg75 
Hdeg74 
Hdeg73 • 



J 



.393 (.91) 
-.939 (-1.83) 



ex pen ence 


, Without School 76 
(Equation (3-5)) 


With School 76 c 


. Texp76 


-.014 (-.20) 


.415 (1.46) 


Texp76* 


. "' -.0004 (-.21) 


-.005 (-1.33) 


Texp75 


-.169 (-2.42) 


v ' .156 (.61) 


Texp75 2 


^ .006 (3.12) 


. ioOl (.48) 


Texp74 


, .039 (.55) 


-.035 (-.16) 


Texp74 2 


-.001 .(-.84)" 
•« ' -.037 (-.62) 


.004 (.1.60) 


Texp73 


.441 (2.T6) 


Texp73 2 


-.00005 (-.03) 


-.002 (-1.01) 


Level of 
Education • 






Hdeg76 ' 


-055 (.12) . * 


1.52 (.29) 



3.25 (.74) 
•4,20 (-.80) 
■3.77 (-.52) 



'The number of unique schools equals 68. 
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observed ™ 1975 teacher.** experience. In the first structural equa- 

- *i 

tlon the coefficient was significantly negative but x 1t became positive 
with the Introduction of the dummy variable. The sign on the 1973 
teacher's experience, negative and Insignificant 1n equation (3-5), 
became positive and significant when 197$ school was a variable. The ' 
complete regression appears in Table (B-12) of Appendix B. 

». • * * * 

Ins 1 gni f 1 c an t varl abl es . A great many variables did not appear 
to significantly alter black seventh grade achievement. The sex, re- 
cency of degree, and undergraduate college rating of the current and 
three previous instructors were Insignificant predictors of achievement. 
The 1973 and 1974 dummy variables representing baccalaureate degrees 6 
education were also unimportant. Interaction of the student's IQ with , 
each "teacher's years of experience, level of education, and undergradu- 
ate college rating produced no significant results.' The division of IQ 
Into segments - low, middle, high and exceptional - and subsequent Inter- 
action w1tfi experience, level of education, and undergraduate college- 
Crating also yielded nVmeanlngful results. The Interaction of lagged 
achievement score, CS75, with 1976 teacher's experience, .level of edu- - 
cation, and undergraduate college rating again demonstrated that these 4 * 9 
characteristics were not relevant to the initial stock of knowledge. 

- The first two years of classroom mean score (MeanCS73-74) were 
Insignificant predictors of black seventh grade achievement « All lagged 
years of classroom standard deviation (SDCS73-75) were similarly un1m- / 
portant. , Classroom, size dummy variables, taking on values of one 1f 
classroom size. exceeded 30, were tested for all years yet, none proved 
significant. Additional configurations of classroom size (class size 
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» 1 1f > 35^ - 0 if < 35 and class size - "small" if < 23, class size 
» "medium", if 23 < x < 28, class size * "large" if 28 < x < 32, class 
size « "crowd" if > 32) also failed to be important predictors of 
seventh grade, achievement. 

The Insignificant school-level variables were numerous. Each 
.school's percentage of teacher attendance, percentage of student at- 
tendance, pupil/tacher ratio, and percentage o£ non-white teachers pro- 
duced no discemable effect on student's score (however, most black 
seventh graders were enrolled 1n schools with very h?gh percentages of 1 
non-white teachers). School size and number of enrolled Title I stu- 
dents in the 19.74 and 1975 school, were also not Important predictors of 
seventh grade score. \ 

Reduced form equation estimates. The reduced form\quat1ons 
(2-18) and (2-18a) were estimated 1n the same manner as the previous 
two samples. Table (3-14) displays reduced from equation estimates 
which are consistent with the grouping of variables in equation (2-18a). 
Table (3-15) supplies the variable definitions' and Table (3-16) provides 
estimates comparable tc equation (2-18). A discussion of Table (3-16) 

» * 

will be followed by a paragraph contrasting the structural and reduced 
from equation estimates. 

Table 0-16) Illustrates that the cumulative effects of teaching 
characteristics wifre not Important contributors to black seventh grade 
achievement' growth. The coefficients on experience, level of education, 
-undergraduate college rating, and sex were insignificant for all four 
instructors.*. The cumulative effects of earliest teacher 1 silevel of- 



TABLE 3-14 ■ 

: Black Seventh Grade Saqtole: Reduced Form 
_ Equation. Estimates *- Equation (2-18a) 



Variables 


> 

Coefficients 


t-stati sties 




.040 


.341 


■mm* _ _ 

Texpe 2 


-.458 


-1.39 ... 


Texpe 3 


.164 


" .370 

* 


TexpBg 


.264 


.678 


» 2 
Texp's 2 


-.001 
.008 


' -.528' • 
1.74 


» 2 
Texp'03 


\ -.001 " 


-.322 


Texp'e 4 


.0003 


.075 


Hdege 0 


3.58 


.545 


HdegB 2 


6.30 


-.607 


HdegB 3 


-27.21* 


-1.97 


CollegeRat1ngB 0 


-2.53 


-.415 


CoV]egeRat1ngB 2 


10.08 


1.13 


CollegeRatingB 3 


-9.01 


-1.08 


TsexB Q N 


.009 


.,012 


TsexB 2 


.172 


.126- 


TsexB 3 


.837 


.588 . 


IQ TexpB-i 


.002 


.645 


IQ TexpBg 


-.001 


-.308 


IQ TexpBg 

> 


-.002 

* 


-.698 
(cont. ) 


\ 


141 





TABLE 3-14 (continued) 



132 



Variables * 


Coefficients 


t-stat1 sties 


IQ Hdeggj 


-.029 


-.418 


IQ Hdeg 85 


. -.081 


1 -.733 


IQ Hdeg$ 6 


.265 


1.79 


IQ CollegeRatfnge, 


.015 


.241 


IQ CollegeRatinge,. 


-.087 


-.919 


IQ CollegeRatlnge,. 

0 


.095 


1 09 


ClassSlzea^ 


.580 


.763 


ClassSlzea, 


.995' 


1.00 


-ClassSlzea- 


-1.56 


-1.62 


Eddege Q 


-1.58* - 

\ v 

.264 


-2.08 


Eddege 9 v 

/ 


.254 


Eddegej 


.846 


.747 


Edd'ege, 


-.121 \ 


-.095 


IQa 


.111* 


5.53 


Sexa 


.134 


.874 


MeanCSa, 

1 


\ 

.536* 


9.88 


MeanCSa, - N 


-.314* 


-3 AS 


MernCSa^ 


-.280* . 


-2,67 


MeanCSa. 


.087 f 


.809 




.382* 


2.20 N 


socsag , 


-.357 . 


-1.32 


socsa 3 


.175 


.620 • 



(cont. ) 
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Variables 



TABLE 3-14 (continued) 
» Coefficients 



t-stat1st1cs 



SDCSj3 4 


-.254 ■ 


-.869 


Attends^ • 


-.133 


<> 

-.677 


Attends 2 . . . 


.487 


1.36 

\ 

1.20 


TAttenddy 


.220 . 


TAttend3 2 


-.130 


-.486 


Rati 03 ^ 


.054 


.403 


Rat1od 2 


-.039 


-;174 


"Schs1ze3 l 


-.013* 


-4.62 


Schs1ze3 2 


.013* 


2.89 


Schs1zed 3 


.0002 


.070 


TNUdj 


.046* 


2.10 


T1tleIS3 l 


.016* 


4.29 


T1tlel$3 2 


-.014* 


-2.15 


T1tleIS3 3 


-.006 


-.599 



♦Significant at the .05 level. 

Dependent variable: CS76- Y 4 CS72; 1976 Composite Achievement 
score on Iowa Test of Basic Skills (ITBS) minus (.90 1 *) 1972 Com- 
posite Achievement score on ITBS. Constant * -72.12; R 2 * 446- 
n » 838; gamma « .90. 
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TABLE 3-15 



Black Seventh' Grade Sample: Reduced Form 
Equation Variable Definitions 



134 



Variables 



; Tex P8o 
Texpgg 

TexpB 3 

Texp 2 B 0 

Texp 2 e 2 • 

Texp 2 e 3 % 

Texp 2 3 4 

Hdeg0 Q 

Hdeg0 2 

Hdeg0 3 

CollegeRat1ng0 o 

CollegeRat1ng0 2 

CollegeRat1ng0 3 

TseX0 Q 

Tsex0 2 

Tsex0 3 

IQ Texp0j 

IQ Texp0 5 

IQ Texp0 6 



Definition 



Y 3 (Texp73) + Y 2 (Texp74) + Y (Texp75) + Texp76 
Y (Texp73) + Y(Texp74) + Texp75 
Y (Texp73) + Texp74 
Texp73 

• Y 3 (Texp73 2 ) + Y 2 (Texp74 2 ) + Y (Texp75 2 ) + Texp76 2 
Y 2 (Texp73 2 ) + Y (Texp74 2 ) + Texp75 2 " 
Y (Texp73 2 ) + Texp74 2 
Texp73 2 

Y 3 (Hdeg73) + Y 2 (Hdeg74) + Y (Hdeg75) 
Y 2 (Hdeg73) + Y (Hdeg74) 
Y (Hdeg73) 

Y 3 (Rat1ng73) + Y 2 (Rat1ng74) + Y (Rat1ng75) 
Y 2 (Rat1ng73) + Y (Rat1ng74) 
Y (Rat1ng73) 

Y 3 (Tsex73) t Y 2 (Tsex74) + Y (Tsex75) 
Y 2 (Tsex73) + Y (Tsex74) 
Y (Tsex73) 

Y 3 ( IQ*Texp73 )' + y 2 ( IQ*Texp74 ) + y ( IQ*Texp75 ) 
Y 2 (IQ*Texp73) + Y (IQ*Texp74) 
Y (IQ*Texp73) 



(cont.). 
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TABLE 3-15 (continued) 



Variables 



IQ Hdege, " * 

IQ Hdeggg 

IQ Hdegfig 

IQ CollegeRat1nge l 

IQ CoUegeRatinge 5 

IQ CollegeRat1ng0 6 

ClassSizea^ - - 



Definition 



C1assS1zea, 
ClassSizea. 



Eddegff Q 
Eddegs 2 
Eddeg8 3 
Eddega 4 
IQa 
Sexa 
MeanCSa 



1 



MeanCSa. 



MeanCSa 3 
MeanCSa 4 
SDCSa 1 
SDCS3„ 



socsa. 



ERIC. 



Y 3 (IQ*Hdeg73) + Y 2 (IQ*Hdeg74) + Y (IQ*Hdeg75) 
Y 2 (IQ*Kdeg73) + Y (IQ*Hdeg74) ' * 

Y (IQ*Hdeg73)- 

Y 3 (IQ*Rating73) + Y 2 (IQ*Rating74) + Y (IQ*Rat1ng75) 
Y 2 (IQ*Rating73) + Y (IQ*Rating74) 
Y (IQ*Rating73) 

Y 3 (C1assSize73) + Y 2 (Cl»issSize74) + Y (ClassS1ze75) 
Y 2 (ClassSize73) + Y (ClassS1ze74) 

jr (ClassS1ze73) _ 

Y (Eddeg73) + Y (Eddeg74) + Y (Eddeg75) +'Eddeg7€i 
Y 2 (Eddeg73) + Y (Eddeg74) + Eddeg75 
Y (Eddeg73) + Eddeg74 
Eddeg73 

( Y 3 + Y 2 + Y + 1)iq 
( Y 3 + y 2 + Y + 1 )Sex 

Y 3 (MeanCS73) + Y 2 (MeanCS74) + Y (MeanCS75) +McanCS76 
Y 2 (MeanCS73) + Y (MeanCS74) + MeanCS75 

Y (MeanCS73) ,> + MeanCS74 

o 

MeanCS73 

Y 3 (SDCS73) + Y 2 (SDCS74) + Y (SDCS75) + SDCS76 
Y 2 (SDCS73) + y(SDCS74) + SDCS75 
Y(SDCS73) + SDCS74 

V 

(cont.) v 
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TABLE 3-15 (continued) 



Variables 



SDCS3 4 
Attends 
Attend3g 
TAttenda 



1 



1 



TAttenda, 



1 



Ratios 
Ratio3 2 
Schsizea 
Schsizea, 
Schsized 



1 



3 



TNW3 



1 



Ti'tleIS'3 
TitlelSa, 
TitlelSS. 



1 



Definition 



S0CS73 

Y (Attend74) + y(Attend75) 
Y(Attend74) 

Y 2 (TAttend74) + Y(TAttend75) 
Y(TAttend74) 

Y (Ratib74) + Y (Ratio75) 
Y(Ratio74) % ' . ' 

Y (Schsize74) + Y(Schsize75) + Schsize76 
Y(Schsize74) + Schsize75 ! . 
■Schsize74 * 4 *' 
Y(TNW75) 

\ 2 (TitleIS74) * Y(TitleIS75) + TitleIS76 
Y(TitleIS74) + TitleIS75) 
TitleIS74 
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TABLE 3-16 



\ 



Black Seventh Grade Sample: Reduced Form Equation 
Estimates - Equate (2-18) Total 
Olrect and Indirect Effects 



Variables 



Teaching Characteristics 
Coefficients 



Texp73 
Texp74 
Texp75 
Texp.76 
Texp73 2 




CollegsRat1ng73 
CollegeRat1ng74 




t-statistlcs 



.071 


.«» ' .269 


-.214 


. > -.736 


-.422 


-1.38 


' .040. 


.341 


.004 v 


1.57 




1.25 


(\006*' • 


1.97 


i.ooi 


-.528 


-16.76 


-1.76 


O CO 

0.90 


1 .20 


3.22 


.545 


-1.79 


-.318 


7.01 


1.28 


-2.28 


-.414 


-.300 


-.365 


-.199 


-.216 


-1.16 


-1.41 


-1.58* 


-2.08 


.900 


.994 



(cont.) 



Variables 



\ 



Tsex74 
. Tsex75 . 
TAttend74 
TAttend75 
TNW75 
IQ*Texp73 
IQ*Texp74 
IQ*Texp75 , 
IQ*Hdeg73 
IQ*Hdeg74° .. 
IQ*Hdeg75 

IQ*Co11egeRating73 
IQ*Co11egeRating74 
IQ*Co11egeRating75 

IQ 
Sex 



S0CS73 
S0CS74 
SDCS75 



TABU 3-16 (continued) 

Coefficients 
• t ; 163 
.008 
.060 

»' • - .198 

i 

.041* 
-.002 

.0004 

.001 
'.150 

-,.026 

.026 
-.066 

.014 

, Ability 
• .382* 
.462 

Peer Characteristics 
-.106 
.164 . . 
-.012 



^statistics 
.163 
.012 
.406 
1.20 
'2.10 
-.886 
.145 
.645 
1.49 
-1.27 • 
-.418 • 
.448 
,-1.13 
. .241 



5.53 
.874 



-.530 
.805 
-.065 

(cont.) 
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TABLE 3-lff (con$inued)\ 




♦Significant at the .05 level: 

• v * 

A 

Dependent variable: CS76-Y CS72; 1976 composite achievement 
score on the Iowa Test. of Basic Skills (ITBS) m1nus(.90 < »} 1972 
composite achievement score on ITBS. R 2 » .446, n ■ 838, gamma * . 
.90. 
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education (Hdeg73) were negative and 'insignificant but the coefficient 
was suspiciously large. The current Iris.truitor'V nature of degree 

(Eddeg76) was the. strongest of the four 'years- examined; - the coefficient 

' ■ * \ * ■ • " " ' - " ■ 
was negative -Implying that ppssession-of a baccalaureate degree~in .edu- 
cation had a deleteVlbus impact on achievement growth, Overall, the 
main contributors to achievement growth were tRe student's .ability, 
(I'Q) .^classroom mean. and -standard deylatfon" of achievement, school size, 
percentage "of non-white teachers, and number off enrolled Title I stu- 

dents.' The current year class mean achievement (MeanCS76f was signlfi- 
• -~" „ , ^ .. ■ ' - . ". 

cantly positive. -The direct Snd Indirect effects of the first lagged 

year lMeanCS75) were also significantly positive but^maller than the - 

'current year effects. The standard deviation of .'class achievement 1n 

the current year (SDCS76) was positive implying diversity was Important 

for seventh grade blacks. Current year's school sl2e-($chs1ze76) was 

significantly negative while the" .number of Title I students enrolled 

In the school (T1tlieJS76) was significantly positive. As was true. for 

'eighth grade blacks \ the Indirect effects of the percentage of : n-wh1te 

/ ' " ' 

teachers 1r the 7 1975 school (TNW75) were significantly positive. 

As -was the case 1n the previous two samples, the dlrect estl- 

/ * « • * ♦ * - 

mate of gamma, or- the coefficient on CS75, was Tower than the value of 

/• t 
gamma cons/1sten,t with the smallest error sum of squares (.771 versus 

.900). The teachlngw/haracteH sties were" fairly consistent across "the 

two equations.' The direct effects of experience (Texp73, Texp*/4, 

Texp75 and Texp76)"were Insignificant with the exception of Texp75. 

This variable was a significant, negati ve \ s predi ctor pf achievement'. 
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The cumulative -effects of Texp75 were also negative but not significant 
at the .05 level. The direct effects of level of education were insig- 
nificant as were the indirect effects. The direct effects of teacher's 

♦ In ... 

» *• .... 

.college rating, sex, and teachlng/IQ interactions were not important 
predictors of achievement. The reduced form estimates showed that the 
indirect effects were also Insignificant. The direct effects of current 
Instructor's natire of degree (Eddeg76) were significantly negative 
across the equations. 

In contrasting the peer group variables we observed that the^ 
direct effects of current class mean achievement (MeanCS76) were always 
significantly positive. The first lagged year's (MeanCS75) direct 
effect was negative; however, the cumulative effects were positive and 
significant. The direct effects of current class standard deviation 
(SDCS76) were positive across the two equations and the reduced form 
revealed that earlier effects of standard deviation were not critical 
to achievement growth. 

\- The direct effects of two school-level variables, TitleIS76 and 
Schsize76, were consistently significant across equations. The signs 
on the coefficients were positive and negative, respectively. Finally, 
we again observed the Interesting result that the cumulative impact of 
the percentage of non-white teachers in the first lagged year (TNW75) 
was significantly positive.: 



Summary of Results Across Samples 

It was discussed In the first two chapters that a model which 
attempts to determine the importance of teaching characteristics in the 
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production of stutter* achievement, should Include measures of both 
present and past teaching resources. The possible m1s-est1mat1on of 
Instructors contribution' "due to omission of previous characteristics 
was one of the primary motivations for this analysis. The empirical 
/results from Including, four years of teaching variables provides the 
•/ first strong evidence that certain previous teaching characterises are' 
/ not Influential variables in. the production function.. Table (3-17) 
contrasts the significant coefficients across the three samples. A 
_Ji^ a J^ son of the d1rect and cumulative effects of teacher's experience 
and level of education across samples appears in Table (3-18). \ 
In attempting to determine which characteristics significantly 
effect achievement, we can see from Table (3-17) that three variables 
(IQ, MeanCS75, and MeanCS76) are consistently significant across the 
samples. The coefficients on each instructor's undergraduate college 
rating and recency of degree were never significant 1n either the struc- 
tural or reduced from equations. With few exceptions,! the cumulative 
effects of teachers' sex (Tsex73-Tsex76), nature of degree (Eddeg73- 
Eddeg76), attendance (TAttend74-TAttend76), and various IQ/teacher 
characteristic Interactions were not significant at the .05 level. ' The 
pay parameter characteristics, years of experience and level of educa- 
tiort, wer* not important in the production of achievement. Overall, it 
seems safe to conclude that the omission of these characteristics does 
not seriously reduce the explanatory power of the model. 

The insignificance of many lagged variables suggested a further 

t 

implication could be drawn regarding the interpretation of gamma. In 



TABLE 3-17 

Comparison of Cumulative Effects 
of Significant Variables 

(t-stati sties in parentheses) 



Teaching Characteristics 



Variables 
Texp75 
Tsex74 
Eddeg76 
TAttend75 
TNW75 
IQ*Texp75 



IQ 

I 

SDCS73 

SDCS75 

SDCS76 

MeanCS75 

MeanCS76 

ClassS1ze74 

ClassS1ze75 



Whites 



.447 (2.65)* 

1.47 (2.26)* 
' d 

mm 

.217 (2.49)* 
.052 (1.10) " 
-.003(-2.35)* 



Eighth Grade 
- Blacks 

.381 (1.07) 

.079 (.094) 
d 

mm 

-.271 (-1.33) 
".044 <2.07)* 
-.002 (-.907) 



Ability 

.405 (9.35)* .448 (7.27)* 
Peer Characteristics 

c 

■.371 (-2.24)* .220 (1.08) 



.367 (2.98)* 
d 

mm 

.083x0.74) 
.322 (7.79)* 
,'405 (.803) 
.191 (.370) 



.243 (1.27) 
-.027 (-.181) 
. .016 (.239) 

.630 (10.98)* 
-.552 (-.816) 
■1.68 (-2.40)* 



Seventh Grade 
Blacks 

-.422 (-1.38) 

.163 (.163) 

-1.58 (-2.08)* 

.198 (1.20) 

.041 (2.10)* 

.001 {.645) 



.382 (5.53)* " 

-.106 (-.530) 
-.012 (-.065) 
.382 (2.20)* 
.167 (2.59)* 
.536 (9.88)* 
1.36 (2.19)* 
.522 (.763) 



(cont. ) 
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TABLE 3-17 (continued) 



Variables 



Whites 



Eighth Grade 
Blacks 



Seventh Grade 
Blacks 



C1assS1ze76 .-1.70 (-3.31)* 
Attend74 -.501 (-2.68)* 

Schs1ze76 — d 



d 



d 



Rati o75 



.513 (2.89)* 



-.249 (-1.11) .331 (1.57) . 
-.003 (-.837) -.013 (-4.62)* 
.212 (1.39) .049 (.403) 



T1tleIS76' 



e 



f 



Family Background 

.008 (1.55) 



.016 (4.29)* 



Sie direct effects 



were Insignificant in the structural 



equation; thus, they were not measured 1n the reduced form equatio 
(see note 12). 

e TitleIS variables are considred family fackground measures 
as__was_ described J nJTable (2-1). - They could also be classified as 
peer characteristics. 

> 

f " i 

These variables werte not estimable for whites. 
♦Significant at the .05 level. 



\ 
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• - TABLE 3-18 

Comparison of Direct and Cumulative Effects 
Pay Parameter Characteristics 

(t-stat1 sties in parentheses) 



Experience 

Texp76 

Texp75 

Texp74 

Texp73 

Level of 
Education 



Hdeg76 
Hdeg75 
Hdeg74 
Hdeg73 

Experience 

Texp76 

Texp75 

Texp74 

Texp73 

Level of 
Education 

Hdeg76 



Direct Effects 3 



Whites 



.044 (.67) 
.136 (2.69)* 
.091 (1>56) 
.028 (.59)- 



Eighth Grade 
Blacks 

.004 (.04) 

-.057 (-.50) 

.036 (.33)- 

.167 (1.79) 



.715 (-2.03)*'* .979 (1.64) 

.660 (1.67) 1.51 (2.34)* 

.577 (-1.51) 1.19 (1.61) 

.569 (-1.38) .949 (1.32) 

* h 

Cumulative Effects 



-.018 (-.187) 
.447 (2.65)* 
.009 \(, 048) 
.132 (.739) 

r.015 (-,027) 



1 

mm* 

.381 (1.07) 
.319 (1.01) ' 
.145 (.436) 

.668 (.922) 



Seventh Grade 
Blacks 

-.014 (-.20) 

-.1.69 (-2.42)* 

.039 (.55) 

-.037*(-.62) 



.055 (.12) 
.393 (.91) 
-.939 (-1.83) 
.104 (.18) 



:040 (.341) 
-.422 (-1.38) 
f.214 (-.736) 

.071 (.269) 



i 



(cont.) 
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TABLE 3-18. (continued) 



Level of 
Education 

Hdeg75 

Hdeg74 

Hdeg73 



Whites 



•2.59 (-.641) 
1.81 (.435) 
•3.20 (-.719) 



Eighth Grade 
Blacks 

1.48 (.246) 

.897 (.135) 

•6.71 (-.920) 



Seventh Grade 
Blacks 

3.22 (.545) 

8.58 (1.20) 

-16.76 (-1.76) 



/* *v ^ese coefficients are taken from equations (3-1), 
(3-3 }, and (3-5). 

, ,IlT hese coefficients are taken from Tables (3-6), (3-11), 
and (3-16). 

^The direct effects were Insignificant. in the structural 
equations; thus, they were not measured in the reduced form 
equations. 

♦Significant at the .05 level. 
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the structural equation (equation (2-17)), the coefficient on previous 
score (CS75) reflected genetic, environmental, and school effects which 
were not directly capturable. The reduced form equation (equation 
(2-18)) attempted to separate gamma Into Indirect components and attrh 
bute some of Its magnitude to previous teacher, peer, and school-level 
inputs. Since so few lagged 'variables were .significant, particularly * 
in terms of the teaching variables, it can be concluded for the most 
part that the determinants of previous score (CS75) do not include the 
variables tested 'in this study. This conclusion implies that-previous 
studies which utilized lagged achievement as a "control " for inputs 
that were not separately capturable did not seriously underestimate the 
total contribution of teaching characteristics as measured by experi- 
ence, level of education, undergraduate college rating, nature of de- 
gree, sex, and attendance.- Underlying this conclusion is the knowledge 
that this study repress :s the first attempt to explicitly model and 
empirically test previous input effects. Further longitudinal research 
is necessary to determine if the results can be replicated across dif- 
ferent students. 



Chapter 4 
CONCLUSIONS AND IMPLICATION* 



The primary motivation for this analysis was to- determine the 

» . \ 

effects of previous and current resources, particularly teaching re- 
sources, 1n the production of student achievement. Since empirical • 
studies to date have been unable to thoroughly examine previous .re- 
source effects, this study serves twin purposes; 1t provides a check 
on the accuracy of cross-sectional analyses as well as explicitly 
modeling and empirically testing for previous input effects. A brief 
"summary of the procedure and findings will be presented, followed by a 
section discussing the implications of this study for theory, practice,^ 
and further research^ 

Summary of the Procedure and Findings . 

— In order to capture all possible effects associated with pre- 
vlous Inputs, the model allowed for two distinct types .if impacts. Pre- 
vious Inputs were postulated to directly impact current achievement. 
They were further postulated to indirectly impact current achievement - 
through previous achievement. Previous achievement levelLas utilized 
by some researchers (Hanushek, 1^71; Mumane, 1975; and SiLners and 
Wolfe, 1977) Us a "control" for previous resources that were not cap- 
turable., The theoretical iwdel outlined In Chapter 2 divldfed the coef- 
ficient on previous aphievement Into indirect components and attempted 
to attribute some of Its magnitude to previous teacher, peer^ and school 

148 * 
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level Inputs. Direct effects of current and previous Inputs were ob- 
servable from the structural equation (equation (2-17)). The reduced 
form equation (equations (2-18) and (2-18a)) permitted the estimation 
of the indirect effects of an input through previous achievement; it 
thus provided the best measure of an input's, total contribution. 

The results across white, and seventh and eighth grade black ' 
samples illustrated that previous and current teacher inputs, as mea- 
sured by experience, level of education, recency of baccalaureate de- 
gree,'' nature of baccalaureate degree, baccalaureate college quality, sex 
and attendance, were not critical determinants 'of student achievement. 
Various interactions of student's ability (IQ) with the above teaching 
characteristics also proved to be insignificant predictors of student 
achievement. The only consistently performing teacher characteristic 
was the percentage of non-white teachers in the student's 1975 school 
(TNW75). The coefficient on this variable was positive across all three 
samples and statistically significant for seventh and eighth grade black 
samples. Three additional inputs were consistently significant across 
the samples. Ability, as measured by IQ, and peer inputs, as measured 
by classroom mean achievement for the current and first lagged year 
(MeanCS75, MeanCS76), wer.e consistently positive. With one exception, 
the coefficients on these variables were all statistically significant 
at the .10 level. These results are even more interesting in light of 
the fact that school differences were unimportant in explaining student 
achievement. As can be seen in; Tables (B-4), (B-8), and (B-12) of 
Appendix B, the coefficients On the school dummy variables were signi- 
ficant only for black seventh graders. Even 1n this sample only 10 out 
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68 schools had coefficients significant at the .05 level. 1 

' i l 

Implications for Theory" 

The methodological construct employed to determine the effects 
of various inputs on student achievement was that of the production 
function. The production function approach as several, limitations. • 
First, there is no theory of learning to explain the acquisition and re- 
tention of knowledge from which such a function would be derivable. In 
Industrial production it is generally assumed that the Underlying rela- 
tionships between inputs which guide the production process are known 
and reflect exogenous technological processes. This approach seems rea- 
sonable when characterizing the relationship between labor and specific 
types of machinery; in education the approach may have less merit since 
considerable choice exists in terms of both inputs and processes. While 
the production function methodology may seem to be more applicable to 
certain sectors of the economy than others, 1t is still a highly useful 
method of relating inputs to outputs. In education, however, unlike 1n- 
dustrlal production, public policies are often discussed 1n terms of the 
results of estimating -educational production functions (Hanushek, 1979). 
While Implications for policy can be made, attumpts to alter' behavior on 
the basis of estimated regression^ coefficients must be made with a great 
deal of caution. The'tlme period and location where. the data originate 
will circumscribe the general izabillty of the empirical results. 

Given the production function methodology, we still cannot 1g- ' 
nore the problems associated with measuring a single oupit. The statis- 
tical Implications of omitting non-cogn1t1ve outputs were discussed 1n 

* ICO 
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Chapter.2. The problem can be minimized, but not entirely ignored, by 
examining elementary school students. The weight on\ cognitive outputs 
1n elementary, school 1s likely to be higher than 1n junior and senior 
high schools. \ 

A final related point concerns the belief that longitudinal 
studies, will make Improvements 1n the specification of the yiucational ' 
production process. The results of the present study regarding the s1g- 
nitlcance of various teaching characteristics (see Tables (3-17) and 
(3-13)) are not thati Inconsistent witn previous studies which analyzed 
data specific to the individual student. Hanushek (1971), Mumane\(1975), 



and Summers and Wolfe (1977) found teacher's level of education to be an 

Insignificant predictor of achievement. Hanushek (1971) and Mumane\ 

1 \ 
(1975) found years of teaching experience to be unimportant while \ 

Summers and Wolfe (1977) found experience to be negatively related to \ 

the learning growth of low achievers but positively related to the 

learning growth of high achievers. They also found the quality of the 

teacher's undergraduate college to be influential, particularly for low-. 

income students. The lack of significant interaction variables across 

all three samples 1n the present study is 1n direct contrast to Sunmers 

and Wolfe. Summers and Wolfe utilized sub-samples of high, middle, and 

low achievers while the present* study interacted the teaching character-. 

istics with ability (IQ). As was discussed in each sample's section on 

* - 

insignificant variables, the division of IQ Into segments of low, middle, 



Recall (page 28) that Mumane found experience between one and 
three years to be significant. The marginal benefits between three and 
five years declined and experience beyond five years was Insignificant. 

' ' 161 
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highland exceptional and subsequent Interaction' with teaching charac-\ 
terlstlcs produced no significant results. We conclude that either sub- 
samples of IQ are measuring different attributes than sub-samples, of 
achievement or that the existence of vintage and selection effects 
(Mumane and Phillips, 1980) may obscure the relationship between ex- 
perience and achievement. 

The lack of significant direct effects across most of the lagged 
variables suggests the exclusion of previous characteristics does not 
seriously underestimate the total contribution of instruction as mea- 
j sured b * experience, level of education, quality of baccalaureate col- 
lege, nature of baccalaureate degree, sex, and attendance. • Further, ' 
these same characteristics were not critical determinants of gamma, or 
the coefficient on lagged composite- score. Previous studies which 
utilized lagged achievement as a "control" for inputs that were not 
separately capturable were probably not understating the effect of the 
commonly measured teaching characteristics. Given the huge data re- 
quirements Inherent to longitudinal analyses the conclusion that lagged 
characteristics have little or no lasting Impact suggests extensive 
data collection of these attributes may ultimately be unproductive. 

Implications for Practice 

A. knowledge of the technological relationship between educa- 
tional outputs and Inputs can be utilized to suggest the state of effi- 
ciency 1n resource allocation. Once the educational production func- 

tlon and the prices of the educational Inputs are known, the minimum 

I 

cost combinations of Inputs producing the output can be determined. In 
order to minimize costs subject to a given output (or maximize output • 



ERIC 
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subject to given costs) Inputs must be employed 1n such a way so that 
the marginal rate of technical suostitution equals the Input price 
ratio. Equivalently, the marginal product to price ratios must be 
equal across inputs. These equalities determine economic efficiency. 2 
Three, broad categories - family, school and peer group charac- 
teristics - were identified as potentially Important inputs in the educa- 
tional production function. In determining economic efficiency^ however, 
the most relevant inputs are the school and teaching characteristics. In 
the case of the family. Inputs, it is not really possible to meaningfully 
determine the marginal product to price ratios. The "true** family inputs 
are not sold in the market. For example, 1f family income is used as a 
proxy for family background, income differences between two families may 
or may not accurately reflect the characteristics which have an Impact 
on achievement. 

Schools, on the other hand, purchase teacher characteristics 
such as possession of- a graduate qegree and/or years of experience. 
While this does not imply that teacher "quality" is totally captured by 
these two attributes, the fact remains that school administrators do not 
explicitly buy "quality"but instead purchase a bundle of -readily iden- 
tifiable characteristics. Presumably they purchase expedience and de- 
grees because they have a- strong, positive impaction achievement 
(HanusheJc, 1972:27-32). Alternatively. they do so because teacher's 
unions have successfully, negotiated these measures in lieu of less ob- 
jectlve estimates of quality. The marginal products of the two 



See Ferguson (1972) or Henderson and Quandt (1971) for a com- 
plete discussion. 
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attribute's can be determined directly. from the production function. Due 
to the instability of the coefficients on" level of education (Hdeg73 - 
Hdeg76) we will calculate the marginal benefits and costs. of teacher ' 
experience only. An examination of. the salary structure from the metro- 
politan area considered In this study will yield the price of experience. 
The marginal benefits and marginal costs can then be compared to suggest 
-the state of • efficiency In terms of hiring. In applying- the efficiency' 
criterion It will become clear that a resource which has no positive Im- 
pact on achievement' can be^educed or eliminated. The resulting cost 
savings can then be allocated to resources which do benefit achievement. 

Two caveats are necessary before specifically addressing eff1- • - 
ciency considerations.. First, efficiency Implications are based upon 
seventh or eighth grade students enrolled In single school system. The 
data utilized to estimate equations (2-17) and (2-18a) originated from 
a large central city In the'mldwestem United States. Sample selecti- 
vity bias may be presenfc£a§»the following stylized salary function sug- 
gests:. ; . / 

Let : , * .. 

, P « V(T) • T(E, 6, Z) 
where: T * teaching ability 

E * teaching experience 

D » advanced degrees 

Z « motivation or drive, readily Identified by Hiring officials . 

but not observed by researchers » . , 
P « salary. 

If one assumes jobs in the .suburbs are more desirable than jobs.. In the 

r ' 

164 



155 
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? 

. central city, those, teachers retained 1n 6 the central city may have high 
E and 0 but unusually low Z. Murhane and Phillips, £1 980) argue that' the 
existence of selection effects, defined as differences between the aver-. 

* • 

age abilities of teachers of a given experience level who choose to 

x • - ? ' 

remaln^lassroOin teachers and those who choo§e v to leave classroom 

•teaching' (or transfer to ^good" suburban schools), will understate the 

estimated relationship between experience and student achievement 1n a 

■ cross r sect1onal sample. They also demonstrate that wher* vintage ef- 

fects, or differences ,1n the average abilities of teachers hired at 

* > ' t - * 

different points 1n tfme, are explicitly considered the effects of ex- 

perlence are more pronounced. Thus, 1n calculating the marginal pro- 
duct td price ratios we must acknowledge that although experience was 
not a- critical explanatory variable In this particular study, selection 
and vintage effects may exist and bias downward the experience/achieve- 
ment relationship. - Becker (1952) has shown that there are patterns of 
selectivity in teachers' movement from job to job, but he did not deter- 
mine If the selection process had anything to do with teaching quality. 

The seconff caveat concerns classroom size. Implicit In the 
following section on cost estimates 1s the assumption that classroom 
size Is constant. Although the role of classroom size has been thorough- 
ly researched, no real consensus regarding the sign and, significance of 
Its coefficient has been reached. In a review of past studies Glass 
and Smith (1978) found that average student achievement was Increased 
when classroom size was less than 20.. The gains from reducing class- 
rod* size In the 20 to 40 range were slight. In Chapter 3 we noted 
that classroom size was generally not a critical explanatory variable. 



As Murnane (1980) argues, classroom sl2e 1s best viewed as a/secondary 
resource that affects achievement through its Influence on student and 
teacher behavior (e.g., the costs of large classroom size toy be borne 
primarily by children with learning problems. Children with learning 
"problems may be absent when achievement tests are administered and 
hence are excluded from the data/ samples). /* 

Marginal Benef/its and Marginal Cost 
Estimates for Teacher Experi ence 

' • . . " • I ' , 

In, determining the* relationship between marginal benefits and 
marginal' costs of teachers' experience, we were hampered by the lack of 
statistically significant coefficients on the variables. As one ap 



proach to the problem we toojc the reduced form coefficients on teacher 

I ' / 

experience, regardless of significance level, and /calculated each <n- 

1 i o 



struetor's marginal benefit ^cross the entire class by assuming an addi- 
tional year of education raises wages by four percent (Kalachek and 

Raines, 1975). Since the achievement scores are reported 1n grade- 

\ ' 
equivalent units (see page 28),\10 points on th£ achievement scale 

\ ■ . i • f 

equals one year of education. The reduced form coefficient multiplied 

by the wage elasticity equals the\permanent percentage increase in wages 
due to a unit Increment in the input. Translating that percentage in- 
crease 1n hourly wages Into annual ,\ dollar terms, multiplying by the 
average classroom size, and computing the present value, will yield the 
present value of the benefits of an Incremental increase 1n an input 

• ' \ ! 

(e.g., one additional year of teaching, experience). The present value 

\ J . 

of the marginal benefits -were then compeared' to the marginal cost pf the 

Input to determine 1f the conditions necessary for economic efficiency 

\ 

. ' • \ 
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. were being met.* 

To illustrate this approach consider the following equation 
from 'the white sample: - 

(4-1) CS76 - y 4 CS72 » .132Texp73 +* .009Texp74 + .447Texp75 

- .018Texp76 - .0006Texp73 2 - .0Q3Texp74 2 - .004Texp75 2 
.« , + .0'M)3Texp76 2 +. remainder of the equation . 

For the input Texp73, the contribution of an additional year of experi- 
ence is given by the partial derivative of CS76 - Y 4 CS72 with respect to 
Texp73: . * ■ 1 

(4-2)- 3(CS ^ ex "p 7 3 CS72) « 132 " .0012Texp73 . 

To examine the strongest possible case for Texp73, let Texp73 = 1. 

(4 . 3) jfa ;$tfHv) • .132 - .0012 . .01308 . 

If we assume a constant four percent wage gain per year of education, 
a . mean wage of $10 per hour, and 2,000 hours worked per year, the" total 
classroom increment (TCI) for Texp73 for a class size of 29 will equal 
$303.45. Utilizing the present value (PV) formulation of: 

(4-4) PV-IJr^-U- 
r (l+r) n 

where: TCI « total classroom increment 

r » discount rate (assumed * .1) 

n « number of years until earnings start (assumed * 4 since 
most students are eighth graders) 
we can calculate the present value of the benefit's due to an additional 
year of teaching experience. 

Table (4-1) reports the reduced form coefficients for teachers* 



TABLE 4-1 

Reduced Form Equation Teacher Experience 
Coefficients Total Direct and 
Indirect EfYects* 
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Variable* 


\ 

wm tes 


Eighth Grade 
Blacks .. 


Seventh Grade 
Blacks 


Texp73 


.132 


.145 


.071 


Texp73 2 


-.0006 


. -.002 


.004 


Texp74 


.009 


.319 


-.214 


Texp74 2 


-.003 


-.003 


.004 


Texp75 


.447* 


.381 


-.422. 


Texp75 2 . 


-.004 


-.002 


..006* 


Texp76 


-.018 


b 


.040 


Texp76 2 


.0003 


b 


-.001 



(3-16). 



♦Significant at the .05 level. 

a These coefficients are taken. from Tables (3-6)," (3-11), and 



^he direct effects were highly insignificant in the structural 
equation; thus, they were not measured in the reduced form equation 
(see note 12, Chapter 3). 
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experience. Table, (4-2) reports the present value ^f~the marginal 
benefits of experience and also reports, by examining the appropriate 
year's salary scale, the marginal cost of an increment of experienced 
In calculating the marginal benefits -a negative coefficient on the 
linear experience term was assumed to equal zero. Several additional • 
points regarding the calculations are worth noting. Given a negative 
sign on the squared experience term, the marginal benefits become nega- 
_ ti ve^when^hejnu^ p y e d_by -the coef f i ci ent- 

oh squared experience exceeds the coefficient on the linear term. The- 
estimated coefficients, however, are presumably underestimates since 
the contribution of experience to students beyond the eighth grade is 
not measurable. This latter point is particularly true for more recent 
inputs (e.g., Texp76 has only the current year to make a contribution). 
Ideally we would like to measure the total contribution of an input 
when students have completed their last year of education. 

In most benefit/cost calculations, benefits are found to be 
either consistently greater than or less than costs. Although Table 
(4-2) is based on a rfymber of assumptions, we can see that there is no 
consistent relationship between marginal benefits and marginal costs. 

r 

The erratic pattern is probably a reflection of the fact that a majority 

* 

of the reduced form coefficients were statistically insignificant. 

Implications for Future Research 

Given the unique nature of the longitudinal data utilized in 
this study, several alternative approaches to study the effects of 

* * 
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TABLE 4-2 - 

A Comparison of the Marginal Benefits 
ano\ Costs of Teachers 1 Experience 
(Texp 71 » 1) 



; Present Value of the Marginal Benefits 8 



Variables 


> 

Whites 


Eighth Grade 
Blacks 


Seventh Grade 
Blacks ' x 


Texp73 


$2,078.29 


$2,240.77 


$1,212.17 


Texp74 


.47.67 


4,8Q2.67 


122.75 .* 


Texp75 


7,217.16 


5,991,28 


184.12 


Texp76 


9.52 


b" 


583.07 




Marginal Costs of Experience 0 




V 


1973 


$360 


> 




\ 1974 


360 






1975 


400 






1976 


486 





a The marginal benefit calculations are based on the average 
class size of each sample for the year in question. 

x b * - v 

The direct effects were not measured. in the reduced form: thus, 
the present value could not be calculated. 

Given a baccalaureate degree, the marginal. costs were generated 
by examining salary increments from one to two years of experience. 
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teachers on students are suggested. The data could be utilized to 
follow teachers (as opposed to students) over time. This approach 
would have the benefit of reducing measurement error because classroom 
averages could be used as the measures of achievement. School adminis- 
trators would also be able to assess their staffs over a long period of 
time. Examination of one year's worth of data would create incentives 
for teachers to introduce numerous kinds of year-specific explanations 
"for performance. The data could also be utilized to locate specific 
teachers who were effective at producing achievement gains. Comparison 
of effective and Ineffective teachers through individual observation 
could point the way toward collection of more relevant variables and 
also help develop theories of instruction. 
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Appendix A - 
. DATA PROCEDURES 

The two unusually large data bases which are being utilized for 
this study° required a great deal of attention before statistical proce- 
dures could be applied. Access to the student data base, was made pos- ' 
sible by the Board of Education of a la^ge midwestern city.. The Board 
supplied the original data base which contained 313,456 student records 
covering the years 1968 to 1976 and grades three through eight. The 
teacher data base was provided by the state where the city is located. 
The original file contained information on all certified teachers in 
the state for the yeaVs 1968 to 1976. Because this particular study 
involves only one city, th* *"acher base presently being utilized con- 
sists of 21,983 teachers. 

The various procedures and steps which were necessary to merge 
the two data bases are explained below. It was felt a careful documen- 
tation of procedures was essential for two reasons. First, the conclu- 
slons reached at the end of an empirical , study are often a result of 
logical and necessary procedures applied during the course of data 
management. Second, careful documentation is essential if the data are 
to be. replicated. The ability to replicate empirical studies is a 
highly desirable feature of not only economic research but research 
acrpss all disciplines. It 1s hoped a careful documentation of proce- 
dures will not only make replication possible, but, at the same time, 
encourage it. 

163 
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Step I - Elimination of Years 

i The first three years, 1968 through 1970, of both data bases 
were eliminated. This procedure was necessary because the achievement 
tests were not administered consecutively. Some schools administered 
the Iowa Test of Basic Skills at the beginning of the school term while 

o 

others administered the test at the end. A May achievement test implied 
assessing the contribution of the current year*s instructor. A September 
test implied an evaluation of the previous year*s instructor. The mix 
of the two situations in one year would have complicated the analysis 
considerably. 

The frequency of students in these early years varied widely as 
the following table shows: *> 

TABLE A-l 
Frequency of Students by Year 





Number of 


Year 


Students 


1968 


40,798 


1969 


18,928 


1970 


18,820 


1971 


20,806 


1972 


39,484 


1973 


43,083 


1974 


41 ,989 


1975 


40,061 


1976 


49,487 
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The sudden drop in magnitude of students from 40,798 in 1968 to 18,928 
in 1969 suggested problems with the data collection. 

A further serious problem existed with duplicate student iden- 
tification numbers. A student number was called a duplicate when more 
than one record contained the same identifier number for a given year. 
This situation arose for one of three reasons: (1) the records actually, 
were identical but simply keypunched twice; (2) a student took the 
achievement test twice 5 in the same year, thus resulting in two records;' 
or (3) the same identifier number was assigned to two entirely different 
students. The large frequency of duplicates -in the early three years,; 
41,585 out of 78,546, was a further justification for eliminating those 
years <fr*om the analysis. Aside from the above specific reasons, the 1 
Board indicated that, in general, accurate, systematic data nunagement 
really did not begin until 1971. f 

Step II --Teacher Name Comparisons 

/The merging of the two data bases 'depended entirely upon 
matching the teacher name, school and year across the student and tea- 
cher files. The teacher name in the student file comprised an 11 -column 

— V 

field as opposed to the 22-column field of the teacher file. The 
teacher names, school, and year were listed out for both files and 
side-by-side comparisons made. The spelling was matched to the first 
five letters and name reversals were corrected. Blank spaces were 
filled in when it was possible to assign a name, The following example 

/ 

3 
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demonstrates the procedure: 

a Student File Teacher File 

teacher name .^-school year teacher name school year 

D-e-J-h- 1111 75 Doe-Oohn - 1111 75 

4 

* _ 

The teacher file was the more highly accurate of the two fields 
and most changes were made to reflect this fact. There were 14,430 
corrections made during this step, resulting in 191,514 records in 
which student and teacher data were merged. 

Step III School Number Comparisons 

t The four-digit school number did not always match between the- 
two files for the same teacher in a given year. The outline of the 

j * * 

general problem was as follows: The teacher file was constructed tn 

September of each year,, primarily for payroll purposes. The student 

file was constructed in the spring when.tne achievement tests were ad- 

ministered. Evem*hen the teacher natr.e and year were identical on the 

two -files, the school number did not. always match. Early reasoning 

suggested that a teacher could" be transferred to* a different school 

' * ■ •» . *• 

after tHe teache *ile was constructed. He or she"would not appear in 

that school until che following fall - or perhaps not even then if they 

• * 
only stayed in the transferred school one year. In the more normal 

case, where the instructor stayed in the transferred school for a period 



The names utilized throughout this appendix were pseudonyms. 
The school numbers are also fictitious. 
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longer than one year, the student and teacher /files eventually agreed. 
The^ first set of changes were thus made on the teacher file. This was 
t^joblem of considerable Importance since additional school-level data 
from separate source's were 7 to be merged in on the basis of school number 
at a later time. 2 / 

School numbers did not always match because the school number 
1n the student file. was invalid. The$-\ cases were separated from the 
JP*J" file and attempts were made to ascertain the proper school. The 
\ first set of corrections, with the exception of obvious keypunch errors, 

Invalid school numbers, and situations where a teacher's entire six-year 

\ . 

career was 1n one school but off 1n the middle year of the student file, 

we^re thus made by altering the school number in the teacher file. 

\ 

\ Upon receipt of room attendance figures for each school it was 
discovered that some of the above changes were incorrect. A second set 
of corrections became necessary. • the reports reflected March classroom 
attendance counts and also listed the teacher name, grade, year, and 
room number. This information provided a check to ascertain if a trans- 
fer ha*d occcurred. The following cateogires Illustrate the type of 
situations encountered. 



2 ' ' 

A simple example helps to clarify the problem. One school- 
level variable subsequently merged with the student and teacher data 
was racial composition. Instructuor Joseph Lewis- appeared In the stu- 
x dent file 1n school 7280 whereas the teacher file Indicated he was in 
school 4350. If Mr. Lewis was transferred 1n late September merging in 
school 4350 racial composition would be Incorrect as the students he 
taught were actually In 7280. 



\ 
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Teacher Transfers 1 ~ 

Year Student File Teacher File 

Link, June - 5 1974 1111 9999 

! 

* i - - , •/ 

The room, attendance reports showed Ms.. Link was 1n 1111 and she was*}- v 
further listed 1n 1111 for the 1975 and 1976 teacher files. Cases 
similar to' the above clearly appeared to be transfers and the teacher 
file was changed to 1111. - 

The room attendance report? were recorded In early March while 
the achievement tests were administered in May. Thus,' the minimum 
amount of time the teacher was 1n a particular room is three months. 
The full Impact of a teacher's effectiveness might not be seen during 

such a short period. It thus became necessary to assume that* a large 

r 

majority of the transfers took place in the early fall, placing the 
teacher 1n the room'for practically the entire school tferm. Conversa- 
tions with various Individuals at the Board of Education indicated this 
was not an unrealistic assumption. The two main reasons for teacher 
transfers, class size needs and desegregation ruling, operate almost 
exclusively in September. In any event, the teacher was assumed to be 
1n the room long enough for the. full effects to be capturable. 

One-Year Teachers . *' 

l In most of the cases the teacher appeared 1n the transferred 
school in the following year's teacher file. Even if the teacher only 
appeared in the system for one year out of a possible six, the school 
change was still made on the teacher file 1f the room attendance reports 



and the student 'file agreed.' If the room attendance reports Indicated 
the,. person was, not 1n that school, no school change was made and the 
♦ case failed to merge. 

Keypunch ' Errors ' . » 

The room attendance reports also made keypunch errors more ob- 
. * j <• • ; 

vlous and the teacher or student file was changed depending on the 

teacher's placement in the, reports. For example: 

' • , Attendance 
Year Student File Teacher File ■ Reports 

Walker, Evelyn 1975' 1211 < 1121 1.121 

In this case the student file was changed to 1121. 

Invalid School Numbers t 

A similar procedure was followed for invalid school 'numbers. 
The school change was made to reflect the teacher's placement in the x 
room attendance reports. It became clear during this particular step 
that many student records with invalid school numbers had been dupli- 



cated by the original keypunched of the data. 

Room 

• i . ' . Attendance 

**' Year Student File Teacher File Reports 

.Rule, Claudia { 1974 0000 * 1950 1950' 



- • v 



Ms. "Rule already had a class in school 1950*with the same number of 
students as she had 1n -school 0000. ■ Changing the 0000 school to 1950 
would have, given her twice as large a class as she actually had. The 
0000 school number was thus changed to 9999 so it would not merge. 



• ' y»* *~ J ' 
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Schools with Branches 

Several of the schools In the system had branches andjwsre 



v >idehfff led ty a separate school number. The. student file often did not 



differentiate between the main school and Its branch. A teacher in 
<; school 1450 may actually have taught/in the branch school, T452. This. 
~ situation Would nbt have mattered except for the fact that the addi- 

tional school -level, data were aggregated over some but not all branches. 

# If the additional data were aggregated (I.e., school 1450's racial com- 
position was calculated by including students fronuthe branch) a school 
number change was unnecessary.. If the branch data were calculated 

. separately, the/ school number in the student file was changed to reflect 
, placement in the room attendance reports. 

« ' Step IV - "Blank" Teacher Names . 

No teacher names -were associated with the records of 4,563 
students. Due to the possible biases inherent in this situation (poor , 
teachers deliberately leaving the forms blank) a special effort jwas 
made to find the correct teacher. The room attendance reports were 
crucial to. this. task. The student file contained school, grade, and 
room number variables so the "blanks" were sorted on these criteria for 
every year. Using the rocm attendance reports virtually 99 percent of. 
the ^blanks" that had room numbers were identified and the correct 
, . teacher 'name Inserted. The remaining "blanks" could not be identified' 

• unless a sftuatton such as the following occurred. The classroom sorts 
. of the student file produced two full classrooms. If the "blanks" sort 



< " or '.; 
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also produced a full classirooin and only three teachers existed in the . 
school for that grade, it was assumed the "blanks"' wbre associated with 
the' third teacher not in the sorted classrobm file. 

» Correct identification was made for 2,870 "blanks." The filled- 

* ! . i \ 

ipr teacher name was then checked against the teacher file for spelling 
y and school location. During this procedure several types of situations 
/ arose. 



Substitutes ' 

It became apparent that several classrooms had substitutes not 

in the- teacher file (instructors not certified for that year). John 

' * ' • l 

Doe was listed in the student file and as a temporary substitute in the 

i - ■ 
room attendance reports. He never appeared in the teacher file; thus, 

it would have been impossible for his students to" merge successfully. 



— I 



XXXX Codes ' 

The special four-digit school code, XXXX, represented teachers 

i 

who were on professional leave of absence. One teacher with this classi- 
fication actually had a classroom according to the room attendance re- 
ports. , It was thus assumed she had planned to be on leave in the fall 
but was called jack or changed her mind. 
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Branch Schools 

The same procedure was followed as in Step III on page 169. 

i i 

Fortunately, £11 the particular branch schools in question were aggre- 
gated over their main schools and the room attendance reports were only 



necessary for consistency. 
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Transfers 

As in previous school, numbjer problems (see Step III) a small 
number of the filled-in blank school numbers did not. match across the 
two files. Again using the room attendance reports as confirmation, 
the teacher file was changed to match the student file. 

Room 
Attendance 

Year Student File Teacher. File Reports 
Martin,' Maude 1975 5555 im 5555 

Ms. Martin was also in the 1976 teacher file 1n school 5555 so this 
case, and other like cases, were assumed' to be transfers. 

Step V- - Duplicate Teacher Names 

A duplicate teacher _existed-when two teachers had the same name 
and were in the same school for the same year. Since the merge process 
was on the basis of the first five. letters of teacher name, school and 
year, names like Brown would not'merge properly. The following case is 
an example from the student file: 

c 

School Grade Room Number 
Brown 1971 2100 4 . 218 

Brown 1971 2100 8 304 

Merging on the first five letters, school, and year might have placed 
the wrong students and teachers together. The teacher file was sorted 
on the first five letters of the name, school, and year and a counter 
attached to check for duplicates. The student file was sorted 



c* • - 

similarly and "eyeballed" for duplicates. Using the room attendance 
reports to identify the first name, the merge than took place on the 
entire 11-charac'ter field of teacher name. In the above example, ex- 
tending Brown to include the' first names made the name u;,1que and the 
merging process culminated properly. Only in one case did the 11- 
character field contain a duplicate and the "blank" between, the first 
and last name was removed to make it unique. (Washington is not unique 
up to 11 characters unless the space 1 s compressed between the first and 
last name). 

If the room attendance reports showed a different teacher than 
was present on the student file, the year was changed to "99" to make 
a non~merge case. 

* 

School Year Grade Room Number 
Bond 1111 . 1973 3 119 

Bond ' 1111 1973 - 3 125 \ 

The room attendance reports showed Room 119 was occupied by Mary Sims 
whereas Room 125 was occupied by Joyce Bond. The student records asso- 
ciated, with Room 119 were changed so they would not merge. If the 
teacher administering the achievement test did not appear in the March 
room attendance reports, one could not be. certain the teacher was in 
the room for even three months. It was thus felt forcing the case to 
not" merge was the most desirable option. These cases were later checked 

tor two-person rooms, a category which will be further explained below. 

j .' ) 

\ ■ " * 
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Merge Information 

u » 

V 

The whole process began with 313,456 student records covering 
the years 1968 through 197C. The ftrst three years were eliminated 
(78,546) and "blanks" (4,563) and duplicate teacher names (13,320) were 
handled on separate files. Additional records (3,770) were eliminated' 
1f the four-digit school number exceeded 8999. Aside from these schools 
being either private or church-related, the teacher name field was the' 

"school name displaced by one column. This fact cast doubt on the nature 
of the records so they were removed. Thus, 213,257 records were left 

*to correct names and schools. Of these 191,514 student records merged 

successfully; 21,743 failed to merge based on the criteria of five- • 

* • 

letter -name, school .and year. " 

These 21 ,743 non-merged records fell into roughly seven cate-' 

yorles. 

i •' ' ''• 

Non-Matching Years / 

The largest category Was comprised of cases where the student 
file. teacher did not appear 1n the teache** file until the subsequent" 
year (I.e., the teacher. was in botto the room attendance reports and 
student file for 1974 but not in* the te.:cher f'le until 1975). Since 

school effects are measured by the characteristics of the teacher in 

' ' ' # \ i 

the given year, no attempt was made to backdate teacher records. Years 

i , . / 

of education, experience* and_salary 'in a subsequent year" would not 

'reflect the current year accurately so these cases remained without t> 

te?sher data. 1 , 
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Teachers on Leav e 

The second group consisted of teachers who were listed as. on 
professional leave in the teacher file but appeared 1n the room atten- 
dance reports and/or the student file. Since 1t was often difficult to 
ascertain how long, the teacher was in the classroom or the form of their 
compensation, these records remained without teacher data. 

Name Corrections (continued) 

. This- category consisted of name corrections which were missed 
in the first phase of the process due to human error. 

School Corrections (continued) 

/ The fourth group consisted of schodl corrections not made in 
the first or second phase. Transfers were again assumed to occur in 
the early fall. ' 

Married Teachers * 

Many teachers had been either married or divorced in the six 
year period under consideration. The teacher f1l,e often did not re- 
flect their current status; that is, their maiden name appeared some- 
times and at other time their married name appeared. As long as the 
teacher identification numbers were identical the name was' changed to 
reflect, their status in the room attendance reports and student file. 

Substitutes ( . , 

The sixth category was comprised .of Students whose instructors 

never appeared in the teacher file at all and thus were not certified 

f > • " 

\ . . i ' ; 
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personnel. , 

Two-Teacher Rooms 
\ 

A number of students had one instructor from approximately 

\ 

September to March (appeared in the teacher "file and room attendance 
reports) and another instructor from March to* May (sighed the achieve- 
ment tests). "The teacher from September to March became the teacher of 
record but' the cases were flagged for identification of this special \ 
occurrence. 

\ 

Applying the changes necessary for the above categories yielded 
9,429 additional records in which student and teacher data were merged. 
The unmerges were thus reduced from 21,743 to 12,314. 

Blanks and duplicates were combined and merged on the criteria 
of eleven-letter teacher name, school and year. Of these 17,883 records, 
,14,874 merged successfully. Included in the 3,009 non-merges were the 
Vforced non-mergers" (the year was changed to 99). The year was then 
changed back for those classrooms which had two teachers. The teacher 
from September to M&xh became the teacher of record and again the re- 
cord was flagged to identify this exceptional case. There were 175 re- 
cords in the two-teacher room category,- leaving 2,834 blanks and dupli- 
cates not associated with teacher file data. »i 

A summary on> merge information indicates the following: 1 
*1 5,992 merged, records 

1 .12,314 unmerged records 

i 

i i 2,834 unmerged blanks and duplicates , 
* ; . 231,140 ' * 
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The unmerged records were "merged" so they would again be part of the 
working file, yet blanks appeared following the .usual teacher informa- 
tion. This procedure was necessary so that all student records had a 
logical record length of 263 characters. 

Step VI - Addition of School 
Level Data 

t> 

Data which were obtained from other sources but relevant to the 
working merged student/teacher file were added to make the logical re- 
cord length 296 characters. Unlike the earlier data which were col- 
lected at the individual level, the seven added variables were aggre- 
gated at the school level. The variables were: 

1. Regular Grades - the total enrollment of the school, 

2. Title I Students Served 

3. Percentage of Student Attendance 

4. Percentage of Non-White Students 
5» Percentage of Teacher Attendance 

6. Percentage of Non-White Teachers 

7. Pupil /Regular Classroom Ratio. 

These data were merged by school number to all student records for the 
fiscal years 1974 through 1976. 

Step VII - Addition of 4 
Gourman Data 

Two variables were added to the working file in order to test . 
for a possible relationship between the teacher's undergraduate and 

.186 
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4 graduate training and student achievement.- The institution where the 
teacher received his or her degree and any graduate degrees was already 
present on the working file. The two added variables were Gourman 

gratings of the Baccalaureate Institution and the Highest Degree Institu- 
tion. The Gourman ratings were based on the undergraduate programs of 
nearly all colleges and universities in the United States. The areas 
rated Included: (1) individual departments, (2)" administration,. f3) 

o 

faculty (Including research), (4) student services, and (5) general 
areas such as facilities and alumni support. The actual rating was thus 
a simple average of these five areas (Gourman, 1967). With the addition 
of the two Gourman variables the logical record length equaled 302 char- 
acters, y 

-Step VIII - Duplicate 
Student Numbers - 

It was previously mentioned that one of the justifications for ' 
eliminating data from 1968 through 1970 revolved around the large number 
of duplicated student numbers. Duplicate student numbers, also present 
1n the 1971 through 1976 data, were handled in the following manner: 

Identical Number-Different Student , 

Each time a student number appeared more than once in* the same 
year, all the years (1968-1976) associated with that number were printed 

and the- birth dates compared. The record which had a birth date not 

/ 

matching the pattern of the other years was eliminated. 
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Student Number 


Year 


Birth Date 




000200 


1968 


3/57 




000200 


. 1971 


3/57 




000200 * 


1971 


5/58 



In the above case the record with birth date 5/58 was deleted. A 
majority of the cases fell into this category and were thus easy to dis- 
entangle. If the birth dates were identical and the grades different, 
the record "out-of-step" on grade progression was deleted. v 



Student Number * 


Year 

* 


Grade 


001772 ~ 


1972 


6 


001772 


1973 


7. 


" 001772 


1973 


8 



Here the record associated with grade 8 was eliminated. Implicitly it 
was therefore assumed students were not retrained or advanced' in grades. 

Identical Number - Identical Student 

> 

The printing of the entire record, including test scores, showed 
certain records were not exact duplicates of each other. One record of 
the two was then deleted. 

Identical Number - Identical Student - Different Scores » 

. A small number of records with the same student number appeared 
to be the same Individual who had been retestecLon his or her achieve- 
ment. Retests were supposed to occur when a studnet performed excep- 
tionally above or below bis projected work level. In practice, retests 
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occurred Infrequently and since scores were not widely disparate, a 
'random record was dropped. The number of deletions due to the above 
three categories totaled-3,239 leaving 227,901 records. Of the 313,456 
total possible records, 72 percent thus remained and constituted the - 
working "merged" file. 

\ 

N t 

Step IX - Creation of 
Classroom Variables - 

Student pear group_characteri sties, so important in previous 
research (Coleman et al., 1966; Mumane, 1975; Winkler, 1977; and 
Summers and Wolfe, 1977), were created from variables present. on the 
original student file. All students having a valid teacher (the teacher 
identification number was not missing) were sorted by teacher identifi- 
cation number and year to obtain unique classrooms. If the teacher 
identification number was missing, the students were sorted by year, 
school arid room number to anain obtain a unique classroom. .While the 
goal was to calculate classmate characteristics over the widest range 
of possible students, several words of caution are necessary. If a 
student was absent the day the achievement tests were- given, he or she 
would not appear in the student file for that particular year. If low 
achievers are systematically absenf, variables such as class mean' 
achievement wilj be over-estimates of the true classroom mean. To de- 
termine the extent of absences a' random check was r.iade" comparing the 
room attendance^ counts to the class size of the student file. 1 In a . 
majority of the classes the student file classroom counts deviated only* 
two or three students from the room attendance figures.' Although the 

' * i • 
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closeness of the two figures was encouraging, the comparison was still 
rather crude and the possibilities for bias remain strong. 

The classmate characteristics created were the following: 

1. Mean achievement of the classroom (Iowa Test of Basic 
Skills) _ . 1 

2. standard deviation of classroom achievement 

3. Variance of classroonf achievement • 

4. Skewness of classroom achievement 

5. Mean IQ (S'tanford-Binet Intelligence Test) 

6. Standard deviation classroom IQ 

•7. Variance of classroom IQ 

8. Skewness of classroom IQ 

'9. Classroom size 
The only students for which classmate characteristics could not be cal- 
culated were those with both an invalid teacher Identifier and an In- 
valid room number. In these cases a unique classroom assignment was 
Impossible. Fortunately, only 1,468 students out of the possible 
'227,901, or .6 percent, fell Into ihls category. 

Step X - Addition of Racial Data 

t 

The lack of good family background variables made the acquisl- 

tlon of racial data on the student especially Important. The Board of 

i 

Education provided racial information on students who had been enrolled - • 
1n the city school system (elementary, junior and senior) as of September 
1976. The students utilized' In this study, however, covered the years' 
1971 to 1976. Students In the seventh qr eighth grades of the early 

' • ' .190 / ' : ' 
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years would most likely not be 1n the system In September of 1976 
'These particular students would not have racial data associated with* 
. their records. 

* 

The racial data were merged with the working file by student ' 

< 

number; The problem of duplicate student numbers in the racial data • 
» again arose. If a student number appeared twice and, had a different; 

race, the birth dates were printed for comparison .purposes,- Birth dates 

were printed off the working fjle to assure the "right'' race would be 
• merged to the "right" person. In effect, for,duplicate student numbers, 

the merge took place on the basis of student number and birth date. 

Racial data were thus added to 139,435 students of 61 percent of the 



total "merged" sample. 

• i 



Step XI - Middle and Special , 

Schools Deleted ' - - x 

• • * 

Assessment- of teacher effectiveness is complicated considerably 
when a student has more than one teacher over the course of the school 
year. Middle schools, where the student has a different teacher for 
each subject,! typify this situation most clearly. Students who attended 
middle* school:; were thus omitted from the analysis. Problem students 
assigned to special schools were also- omitted since the characteristics 
'of these students would differ radically from the main population^.. The 
number of students deleted due to their attendance in a middle or special 
-school totaled 12,015. • ' • / 



/ 

/ 

/ 
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Longitudinal History 



♦'•One oftne f1 nil steps in the construction, of, a working file* 
involved building a longitudinal history for each student. The student 
identification number, sex, birth date, and race were placed at the 
front of the record.. These constant variables were foil owed "by the six 
potential years of test data, teacher data, school-level data, Gouraan 

. data, and classmate data. This procedure demonstrated that there were 
91,595 unique students, 55 percent' with racial data, covering the years 
1971 tQ i.1 976 and grades three through eight. 

The operational model outlined -in Chapter Twp requires students 

( to be in th* merged file consecutive years. A decision was thus made to 
limit the statistical analysis to those students who were present- 1ii 
the merged file either five or six consecutive years. The lack of good 
family background data further required the use of only "those records 
where racial data were available'* The maximum sample was thus coasposed 

; 

of 6,605 students, or 13 percent of the total number of unique students 
with racial data. * HI 

Careful examination of this percentage demonstrates it H not^ 
as small as 1t first appears. In order to meet the five or six consecu- 
tive year stipulation, a student would have t5 have been In the third or 
fourth grade in either 1971 or 1972. Of the 91,595 unique students, 
. 21,117 (or 23 percent) were in the third or fourth grades for the rele- 
tant grades for the relevant yealrs. Requiring racial* data reduced the 
maxiORj&t eotentlal iaaple frtfc 21,117 to 11,842. Since 6,605 pupil* with 
racist data were actually, present five or six consecutive years, 21 
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percent of the total potential sample or 55 percent of the lotal poten- 

' * \ 

t1al racial sample was represented. 
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FREQUENCIES, CORRELATIONS, AND 
SELECTED REGRESSIONS 
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Years of 
Experience 



1 

2 . 
I 3 

4 

5 

6 
. 7 

8 

9 
10 
11 
12' 
13" 
14 

15 * 
16 
17 
18 • 
19 
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- TABLE B-l 
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White Sample - Years of Teacher Experience 



" 1 



1976 
Teacher 


Percent 


1975 

Teacher 


.Percent 


1 an a 
19 /4 

Teacher 


Percent 


1973 
Teacher 


Percent 


19 


• 1.6 


34 




16 * 0 nf 
O 


1.3 


\ 50 


4.2 






33 


0 ft 




3.5 


104 


8.9 


7 


.60 


28 




103 


8.8 


67 . 


5.7* 


52 


4.4 


71 


O • U 1 


37 


'3.1 * 


101 


8.6 


70 1 " 
46 


5.9 
3.9 


55 

« 

39 


A 7 


44 

/u 


3.7 
•5,9 


59 
49 


- 5.0? 

4.1 


37 


3.1 


*• * 


3.5 


104 


8.9 


68 


5.8 


41 


1 5 


0* 


5.3 


88 


7.5 


45 


3.8 


70 


5.9 




3. / 


19 


' 1.6 


29 


2.4 


61 


• 5.2 


55 


4 .7 


27 


2.3 


- 50 


4,2 


49 


4.1 


**ft 
JO 


3*2 


8 


.68 


6 


.51 


36 




JU 


„ 2.5 


3 


• 25 


1 


.08 


24 


2.0 


11 


.94 


23 


1.9 


v 16 


1.3 


25 


2.1 


50 


4-2 

2.3 ' 


24 


2.0 


25 


2.1 


66 


5.6 


27 


60 


5.1 . 






33 


2.8 


29 


, 2.4 




$ 

mm m» 


25 


2.1 


22 


: 1 ' 8 


. 15 


1.2 


25 


2.1 


29 


2.4 


55 


4.7 


24 ; 


2.0 


.9 


.77 


12 


1.0 


29 


2.4 


2 


.17 


2> 


.17 


25 


2.1 
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Year* of . 1976 [ 
Experience Teacher - Percent 

20 " ' -r — 

21 32 ^.7 
^22 21 ■ 1.7 

23 27 2.3 j 

-24 " 55 ! 4.7 

25 64 .' 5.4 

26 , 25 2.l! 

27 15 1.2 

28 11 .94 

j 29 39 3 - 3 

30 t 20 1.7 

31 23 1.9 

32 . 6 .51 

33 , - - - 

34 15 1.2 

35 , . 20 f 1.7 

* K 

36 3 25 

/ 

37 f 25 2.1 

^38 • ; — • 

39 18 1.5 

40 '— — I 
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1 
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" 1975 
Teacher 


Percent 


1974 
Teacher 
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f*ae Jk/^Vkaki^ 






' 40 


3.4 


22 


1.8 


.» 1 


l.S 




54 


4.6 


19 


1.6 


' 32 • 


2.7 

1 




6 


" ' ,.51 . , 


53 


4<5 


41' 


3.5 




93 


7.9 


25 
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1.4 




13 


*1'«1 • < 


62 


5.3 1 


22 


1.8 
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1.6 


21 
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0 9 


.77 . 




12 


1.0 
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22 
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ft 
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1.0 
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7 . 
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21 
10 
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1 


.08 




13 


la 


MM 




47 


,4.0 . 
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.08 *' 


87 
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15 
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60 
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39 
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1 
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.42 
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22 


ia 

i.8 


6 
11 


,51 
■ 194 


• 


1 • 17 




1 


— .<> 

.08 


5 ' 
7 


.60 


• 

00 
t rt 


— 


— 


t 2 


.17 


7 


.60 





198 



41 
42 
43 
44 
45 

U; 

47 



TABLE B-X (Continued) 



Yeara of 1976 - 1975. 1974 

Experience Teacher Percent' Teacher Percent Teacher Percent 



-1973 
•Teacher 



.51 



16 



.42 



1.3 



.60 



2 
11 



.42 

.17 
.94 



12 



16 



Percent 



1.0? 
.51 



1.3* 



ft 



199 



CO 



200 



TABLE B-2 ; 
Whit* Sainple '- Level of Education - 



1976 leacher 


Frequency < 


Percent 


Baccalaureate Degree 




62.81 


MAitir's, Education - 

Specialist, or 

^ Doctor's Degree 


• - i 

434 \ • 


i • 

37.18 


1975 Teacher 


- * 

Frequency 


Percent 


Baccalaureate Degree 


722 


61.86 


Master's, Education 
Specialist, or 
Doctor's Degree 


' 445 


38,13 


■ 1974 _ Teacher 


* 

f « 
Frequency 


- 

Percent 


Baccalaureate Degree - 


782 


67.00 


Master's, Education 
Doctor's Degree 

* 


\ 

385 , ' 

• * > 


t 

32.99 

• 


1973 Teacher 


• 

Frequency 


j 

Percent 


■ -\ t 

Baccalaureate Degree 


\ 820 


. \ 
70.26 


Master's, Education 
Specialist, or 
Doctor's Degree 


> 

* 

347 

• 


X 

• J 

29.73 ' 

t 



\ • ■ ' 

■ \ 

• , 201 




TABLE B-3 



White Saa^l* - Correlations >. 7 



CS72-IQ 
.716 

> 

CS73-IQ- 
.. .715 

< 

CS74-IQ . 

:723 

\ ' ■ ^ " 

CS75-IQ' \ 
-.747 'U 

CS76*IQ 
. .734 

, CS72-CS76-, 
v .853 

CS73-CS76 
.886 

CS74-CS76 
.911 

CS75-CS76 
.934 

* 

Recency 76 - Tcxp 76 

Recency 75 - Texp 75 

#4 .870 

Rtcwy 74 - Ttxp 74 

..890 

Recency 73 - Twcp 73. 
.820 

&tl«73 - Title74 
.796 

CI 

Title74 - Title75 
.784 



< " 



CS72-CS75 \' . , ' Mean CS73* - Ma'an CS74 
. '876 \ . r .7 76 



. /CS73-CS75 



.910 «| 

CS74-CS75 

• .V39"- 

CS72-CS74 '* 
.888* • 

» 

CS73-CS7A 
.924 

CS72-CS73. . 
- .908 



-M»an-CS73~-~Mian CS75 

.718 

• J? 

Mean CS74 - Mean C375 
.840 

. n \ m - ■ • 

Mean CS74 - Mean CS76 
.•782 • 

• »■* ' 

Mean CS75>- Mean CS76 
.836 . 

Schsize 74 - Schsize 75 
.857 



Attend 74 - Attend 75i Schsize 74 - Schsize 76 



.784 



.779 



Attend 74 - Attend 76 Schsize 75 - Schsize 76 



. -712 s 

Attend 75 - Attend 76 
.778 ' 

Title75 - Titlels74 
.805 

5iU«74 - Titlels75 
.759 

Title75 - Titlels75 
• .992 

Titlels74 - Titlels75 
.814 

* « 

Title75 - «.tlels76 

. . .729 

. Title76 - Titlels76 
\ .978 



.914 

Tnw75 r Tnw76 
.799 

Title75 -*Title76 
.758 

Title73 - Titles74 

\ * 764 

Title74 - Titles74 
.957 



V 



202 



\ • " • - .v " I" 



1& 



TABLE 



White Saeple -Structural Equation Estimates 
. with School '76 as a Dunmy Variable 



Variables' . Coefficients '^Statistics 

• -CS75 . 
School 76 

Texp 76 - 
Texp 75^ • 
Texp 75 

TSxp 74 2 ^ 
Texp 74 
Texp 73, 
Texp 73 



=fsJ • . ■ 

College Rating 76") 

College Rating 75" A ^ fc 

College Rating 74 f A "* *°° 

College Rating 73 J „ 

Eddeg 76 *) * ' 

Eddeg-75 f 1 if Degree in 

Eddeg 74-. . Education 

'Eddeg 73 J % ■ 

HeanCS 76 

MeanCS 75 

MeahCS 74 

SDCS 76 7 
SDCS 75 
. SDCS 74 

sbcs 73 

Class/ Size 
Class 7 Size 75 
Class Size 
Class Size 

-Attend 75 
Attend 74 
TAttend-75 
TAttend 74 
Tnw 75 
.Schsize 75 
'Schsize 74 



ZS 73 
73 J 



1 if « 30 



.337 




■35.70 


.146 


> 


3.24 






— 


.294 




.93 


. .119 ' 


- 


.72 


.001 




^.44 


'.268 




'"2. 05 ■ 


-.003 




-2.12 


-.027 




.19 • 


-J002 




-1.63 


.029 




.21 


.ooi •* 




.66 


-3.80 




rl.23 


-3.99 




' -1.26 


1.05 




.33 


- .532 * 




- .15 


- .442 




- .14 


-1.65 




- .53 


-2.58. 




- .""80 


. -2.29 




- .75 - 


- .691 




-1.13 . 


- w 




-1.01 


- i273 : 


-■ 




- .265 ' • 




- .56. 


, .171 




4.76 


.030" 




^0 


- .023 




- .51 


. .028 




.76 






- .66 


; .055 




.49 


i- .lis • 




- ..85 


1- .196 




, -1.43 


J- .783 




-1.45 


j- .'269 




- .53 


- .319 




- .74~ 


! .616 - 




1.31 


i .583 * 




' 1.90 


j- .455 




-2.02 


:, .126 




.74 


.003, 




.03 


• 076 






- .0002 




- .05 


.003 




1.00 



£R1C . . ■]' 203 



19Gi 



r 



TABLE B-4 (Continued) 



"Pupil/Teacher Ratio 75 
TPupil/Teacher Ration 74 
IQ **twep 76 
IQ * Xaxp 75 
IQ * Taxp ?4 . | 
IQ' * Teacp 73 ' ' « 
. * IQ * Bdeg 76 ' 
IQ * Meg' 75 " ' 
Hdeg<74 
«deg 73 

College Rating 76 
College Rating 75 
College Rating 74 
College Rating 73 



IQ 

IQ * 

.IQ * 
IQ * 

IQ-* 
IQ * 



Coefficients 

„ .154 * 

- .1"»2 . 

- .001 

- .001 
.001 

. - .0005 

.027 
~ .045 

- .015 

- .00009 * 
.001, . 
.021 
.022 
.018 



t-Statistlcs ' 

V65 

-•.'70 ; 

- - .72 

- .94 ' 

. .; 1.16 ' * 

- .45. 
L .92 

1.49 ' 

- .51. 

- .00 
.06 

' .74 
.70 
• 64 



Dependent "variable: '* 1976 Conposite Achievement Score on Iowa Test of 
Basic Skills, constant ■ -31.40; R 2 ■ .912; n » 994 

School 76was*the school the student .attended. in 1976. " There were 45 
'separate schools* However, none of these .were" significant at the .05 
level. \ • „ 



A asjority of the observations were at 270 ; (i.e.', the instructors' , 
undergraduate' college was rated at 270) thus the break had to be nade 

at 300. * » " 



- ,4 ' 1 




'TABLE B-5 

"Black Eighth Grade Sample - Years |o£ Teacher. Experience 

1974 1973 



- 

• 


i * . 




37 


4 1 






13 


. 1-4 




2 








16 






A 7.0 




3 


- 


11 


1*2 






120 


13.5 


* 


4* 




36 


4.0 


109 

A V V 


12 2 


' OX* 


9.2 




5 




98 ' 


11.0 


70 


7.8 

1 


*7ft 

/o 


7.8 


1 


6 




44 


4.9 


92 


XU« J 


36 


4.0 


,*7 




56 


6.3 


21 


x.J 


68 


7.6 




8 


\ 


34 


3.8 


25 


2 ft 

X • o 




5.8 


- <• 


9 




r£? 


8\2>v 
> 


"97 


m q 


54 


6.0 




; io 


i 




*■ 3.9 


53 


^ 5 Q 




6»4 




ii 




68 


'7.6 


-62 




. 1 


.113 








68 


7.6 


28 


3.1 


14 


1.5 


> 


13 ' 




12 


' 1.3 


15 


1.6 


2, 


.225 


/ 


14. 


> * 


3 


.338 




2.8 


13 


. 1.4 


15 




V '44 


4.9 


12 


• 1.3 


13 


1.4 




' 16 




3 . 


* .338 


5 


.563 


13 


1.4 


I * * 


17 




10 


1.1 






4 


.450 > 


H 


18 • 




i 


.113 


9 


1.0 


t 

■ 38 


4.2 


; 


19 '\ 


i 


16 


1.8 


24 


2.7 


17 


lj.9 




20 




36 

6 


4.0 


25 


- 2.8 


4 


.450 



Years of 1976 . 1975 , 1974 ' 197, I 

^ Experience Teacher Percent Teacher Percent Teacher Percent Teacher Percent 



205 ' 



62 6.9 

128* 14.4, 
82 9.2 
50 . 5.6 
42 " 4.7 
70 7.8 

32 I 3.6 

46 '5.1 
59 6.6 

4 .450 

18 2.02 

6 .676 

7 .788 
'47 .788 
28 3.1 
20 2.2 
24 2.7 



24 t ; 2.7 

5 % .5 

18 i.o 



206 



TABLE B-5 (Continued) 

• - . ■ : i 

Years of 1976 1975 1974 1973 , 

Experience Teacher Percent Teacher Percent Teacher Percent Teacher Perc-.,t 



21 1 


18 


2.0 


mm mm 


22 


1 


.113 


4 


23 


2 


.225", 


16 


24 


13 


1.4 


14 


25 


* 2 


.225 


10 


26 


37 


4.1 


5 


27 


8 


.901 


11 


28 


23 


1 2,5 


8 


29 


1 


.113 


4 


30 


21 


2.3 


23 


31 


8 


.901 


8 


32 




— — 


5 


33 




. — 




34 


i 


, .113 


1 

2 


35 


7 


.788 








••Mi 


1 


37 


22 


2.4 


12 


38 


25 


2.8 


11 


39 


14 


1.5 




40 






4 


41 




mm 


— 1 1 



18 I 2.0 

.45& 17 1.9 



1.2 



10 % 1.1 



1 ' 8 » .2.1 * 6 .676 

l ' 5 18 2.0 7 .788 

1 - 1 12 1.3 U 1.2 

•563 4 .450 - 18 2.0 



23 2.5 
3.9 



.901 - 35 

.450 26 2.9 12 1.3 

2.5 5 .563 -1 
•901 8 ' .901 

•563 8 .901 2 .225 

6 .676 

.225 — — 13 1,4 

~ • 2 .225 3 .338 
•113 

1*3 — ^ 2 .225 

1.2 . •— — 5 * . 563 

11 1-2 1 .113 « 

• 45 ° - 5 .563 o_ 

2 .225 «8 



TABLE B-6 

Slack Eighth Gfcade Sample • Level of Education 



1976 Teacher 



Baccalaureate Degree 

* % 

Master's, Education 
Specialist, or, 
Doctor's Degree. 



Frequency 



317 



Percent 




197S Teacher 



Frequency 



Percent 



Baccalaureate Degree 

Master's/ ; Education 
Specialist, or 
Doctor *s Degree , 



644 



244 



7S.52 



27.47 



1974 Teacher 



Percent 



Baccalaureate Degree 


702 


79.05 


Master's, Education 
Specialist, or 
Doctor's Degree 


i • 

186 


20.94 


i 

1973 Teacher 


i - 
Frequency 


Percent 


Baccalaureate Degree 


685 


77.14 


Master's, Education 
Specialist, or 
Doctor's Degree 


203 ; 


22.86 * 



4 
I 



211 



195 



TABLE B-7 

i 

Eighth Grade Black _Sanple - Correlations >.7 

{ * * 

■ « 



CS72-IQ 
.724 

CS73-IQ 
.749 

CS74-IQ 
.734. 

CS75-IQ 
.725 

CS72-CS76 



CS73-CS76 
.783 



CS74-CS76 
.815. 

C375-CS76 
.853 

Recency 76 - Texp 76 
.899 ' • ; ( 

Racancy 75 - Texp 75 
.938 

Racancy 74 - Texp 74 
.858 . • 

Recency 73 - Texp 73 
- .907 



CS72-CS75 
.792 

CS73-CS75 
.824 

CS74-CS75 
. .854- 

CS72-CS74 
.779 

CS73-CS74 
.830 

CS72-CS73 
* ^846 



Schsize 74 - Schsize 75 

.775 

Schsize 74 - Schsize 76 
.720 



Schsize .j7? - 
.871 

Title73 - 
-.882 

. Title73 - 
.706 

Title74 - 
.779 

Title75 - 
.893 

Title74 - 
749' 

fitlels74 - 



Tnw75 - 
.817 



Schsize 76 
Title74 
Title75 
Title75 
Title76 
Titlels74 
Titlels75. 
Tnw76 



212 



1196 



TABLE B-8 



\ 



Black Eighth Grade Saapla - Structural Equation Estimates 
with School 76 as a Dummy Variable 

" ■ \ 



Variables 

CS75 

IQ - a 
School 76 

Sex 

Texp 76- 

. Texp 76?- 

o Texp 75 

Texp 75 2 

Texp 74 

Texp 74 

Texp 73 

Texp 73 2 

Hdeg 76 ^ 



Coefficients 



t-Statistics 



1 if M.A.; Ed\ 
Specialist or 
Ph.D. 



1 



Hdeg 75 
Hd«g 74 
Hdeg 73 J 

College Bating 76 "> 
College Bating 75 
College Bating 74 
College Bating 73 J 
Eddeg 76 
Eddeg! 75 
Eddeg 74 
Eddeg 73 
MeanCS 76 
' MeanCS 75 
MeanCS 74 
MeanCS 73 
SDCS 76 
SDCS 75 
SDCS 74 
SDCS 73 
Class\Size.76 
Qass Sixc 75 
Class Si2eN74 
Clacs Size 7 
• Titlels7$ 
*iUeIs74 
Attend 75 
Attend 74 
TAttend 75 
TAttend 74 
Tnw 75 



1 if t 300 1 




• 817 


I 24«9X' 


.295 


A CO 






• 109 


• 22 


• 149 


CO 
• 32 


• .0006 


— 1 st 


i.oo 


2.7© 


- .004 




• 264 


• 91 


- .002 


_ (LA 


* m .149 




.003 


X • XO 


6.94 


x««*x 


• 803 


1 c 

•id 


4«23~ 


^ 70 


- .191 


.UJ 


• 048 


• UX 


-7.89>" 


•X •37 


-4.45 ' 


— •70 


• 7 • w7 


1 OA 

1.89 


IfiO 
• XOa 


e ^ 

• 16 


• /U4 


- .92 


A7Q 
• Q/7 


•* .86 


• J 24 


.41 


• J73 


5.37 


_ * 
• • X4U 


' -1 .'91 


«• ftP.7 


-1.44 


.088 


1.46 


- .064 




.148 


1 .77 


.078 


" .40 


.012 — 


.06 


1.54 


1.30 


- .460 


- .53 


- .296 


- .45 


- -.220 


-*» .34 


- .006 


- .74 


-.014 


1.76 


- .191 


- .47 


.275 


- .97 


- .008 


- .02' 


- .114- 


- .47 


.031 


.70 



213 



197 



TABLE B-8 (Continued) 



Variables 



Coafficiants 



t-Statistics 



: Schsize 75 
Schslse 74 
Putfil/Ratio 75 
Pupil/Ratio 74 
IQ * Taxp 76 
Taxp 75 
Taxp 74 
Taxp 73 
Wag 76 
Bdag 75 
Bdeg 74 
Bdag 73 

Collage Rating 76 
College 



IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 
IQ 



Rating 75 
College Rating 74 
College Rating 73 



.0006 
'- .002 
~- .018 

.369 

- .0008 

- .008 

- .001- 
.003 

- .075 

- .002 

- .030 
.005 

- ,013 
.083 
.055 

- .092 



.14- 

- . 79 

- .08 
1.58 

- .34 
-2.92 

- .51- 
. 1.04 
Vl.44 

- .03 

- .48 
.08 

- .26 
1.58 
1.12 

-1.79 



Dependent Variable: 1976 Composite Achievement Score on Iowa Test of 
Basic Skills, constant - -39.68; R 2 - .832; n ■ 758 

a Schodl 76 was the school the student attended in 1976. There were 62 
separata schools; however, none ware significant at tha .05 level. 

'A-f«3N>rity-of— tha-o b s ervat i ons were at 270, (i.e., the instructors' 
undergraduate college was rated at 270) thus tha break had to be made 
at .300. 



•\ 
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ft \ \ TABLE' B-9 ' \ " * " ~ * 

• \ . 1 Black- Seventh Grade Saaple - Years of Teacher Experience 

■Years of 1976 . 1975 1974 ^ 1973 

Experience Teacher Percent Teacher P ercent Teacher * P* rnn* teacher Percent 



1 


113 


6.7 


23 • 


1.3 


8 


• H&m, 


1 Atl 


• 8*5 


• 2 


wrnmm 


* 

mm mm 


32 


1.9 

N 


52 




1 "?n 


10*3 


3 


. 24 


1.4 


128 


7.6 


182 ■ 


11.2. 

•* • e» • 


lie 


o o 
o •« 


4 


93 


5.5 
. h 
11.0 


c 


8.9 


156 ^ 


< 

» ^ • *j 




1 ml 


5, 


183* 


112' 


6.7 


111 


6 8 


1 in 
1X2 


6*8 


.-6 


113 


6.7 " 


85 


5.0 

* 


71 




i in 


o .o 


7 


178 


1Q.7 


68 


0 

4.0 


fe 96 


5 9 




2.3 


8 


52 


3.1 


104 


6.2 


81 


> 0 


130 


8*3 


9 


79 \ 


4.7 


' 81 


-4.8 


ICS 


6.5 


Ci 


3*2 


10 " . 


126 




101 


6.0 




-CO 


43 


2 .6 


11 


55 


3.3 


96 


5.7 


58 


3.5 


77 


4.6 


12 


87 


5.2 


1 


.060 


53 


.- 3.2 


51 


3.1 


13 


83 


4.9 


Jl 


1.8 


48 


2.9 


16 


.973- 




41 _ 


214 


• 39 


2.3 


49 


3.0 


' 36 


2.1 


15 


63 


3.7 


66 


3.9 


44 


2.7 


7 


.426. 


16 


53 


3.1 


44 


2.6 


8 


.494 


37 


2.2 


17 


20 


1.2 


•38 


2.2 


25 


a 1.5 


9 


.547 


18 




mmmm 


50 


2.9 


8 


.494 


14 


.851 


19 


34 


2.0 


fi 7 


4.0 


18 


1.1 


27 


1.6 



215 ' " . 

A . " • i - \ 216 



Yeare of * 1976 
Experience Teacher Percent 



• ♦ 



20 15 .902 

21 23 1.3 

22 . 14 .842 

23 7 .421 

24 • 25 1.5 



25 



217 



26 15 ' .902 

27*.- 15 . 902 

28 »" 33 1.9 • 

29- 3?< 2.2 

30 — — . 

31 . 29 1.7 \ 

32 2 .120 
33" 34 2.0 
34 

35 
36 

37 1 .060 

38 

39 16 .962 



TABLE B-9 (Continued) 



1975 
Teacher 


Percent 


25 


- 

1.4 


35 


2.0 


51 


^3.0 


50 


X e 7 


11 




28 


x • q 




• / #7 






4 


.240 




e 


25 


1.4 


16' 


.959 


17 


1.0 


4 


* 

.240 


,17 - 


1.0 


30' 


1.7 



\ 1974^ 
'Teacher 



Percent 



1973 
Teacher 



Percent 



17 

2 

r— 



1.0 



.120 



1 Q 


lei 


19 » 


pj 




• ■ i 

10* 




le 7 


4 


49 


3.0 






IOC 
• lot) 


24 


29 , 


1.7 


t 14 




2.0 


4 


8 


> 




• 494 


64. 




2.0 


10 


21 


1.2 


4 , 


Q 

o 


.494 


16 , 


1 


r 5)62- 








21 y 


1.2 ' 


8 




— — 


36 


* 
i 


.062 


16 


13 


.802 




17 


1.0 








7 


<- 




. 13 


12 


. ^ .741 












i 






• 





1.1. 

.608 
.243 
.122 

1.4 
.851 
►243 

3 .S 
.608 
.243 
.973 



.486 

,2.1 

.973 
1.3 




.426 
.790 



\ 



in 



218 \ 
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TABLE- B-10 

- - * 

Black Seventh Grade Sample - Level of Education 



1976 Teacher 



Frequency 



Percent 



Biasing data 


74 




Baccalaureate Degree 


1301 


78.23 


Master 9 a. Education 
specialist , or 
Doctor's Degree 


r 

- 362 


21.76 


1975 Teacher 


• 

Frequency 


Percent 


missing data! 






Baccalaureate Degree 


130Q 


77.93 


Master 1 s, Education 
specialise * jor 
Doctor's Degree 


368 


22.06 . 


1974 Teacher 


Frequency 


- 

Percent 


missing data 

* 


117 




Baccalaureate Degree 


, 1368 


84.44 


Master's, Education 
Specialist, or 

Doctor's Degree 

1 


252 

• 


15.55 


1973 Teacher 


Frequency 


Percent 


missing data 


92 




Baccalaureate Degree . 


1451 ? 


• 88.20 


Master's, Education 
Specialist, or 
Doctor's Degree 


> 

194 

— . i 


11.79 



231 



. TABLE B-ll 
Seventh Grade Black Sample - Correlations >.7 



CS73-IQ 
.700 

CS74-IQ 
.701 

CS73-CS76 
.753 

CS74-CS76 
.805 • 

CS75-CS76 
.833 

CS72-CS75 
, .713 

CS73-CS75 
.798 

CS74-CS75 
.865 ■ 



CS72-CS74 
.759 

CS73-CS74 
•» 830 

CS72-CS73 
.789 



f , 



Schsize 74 - Schsize 75 
I .722 

\ 

Schsize 74 - Schsize 76 
.700 

Schsiza 75 - Schsize 76 
.851 i ■ 

Title73 - Title74 
.717 

Title74 - Title75 
.800 



Title75 - Title76 
.783 

Title74 - Titlels74 
, .720 

Title75 - Titlels75 
.712 

Titlels74 - Titlels75 
.756 

Thw75 - Tnw76 j 
.745 

Recency 76 - Texp 76 
.904 

Recency 75 - Texp 75 
.881 

Recency 74 - Texp 74 
.911 

Recency 73 - Texp 73 
, .919 



FRir 



222 



t 



TABLE B-12 



J Black Seventh Grada Saapla' - Structural Equation Estimates 
with School 76 as a Dunay Variabla 



Variabl— 



Coafficianta 



t-Statiatica 



Tax] 
r 76 T 

r 75 i 
r '74 [ 

[ 73 J 



CS75 

School 76' 

Sax 
Taxp 76 6 
Taxp 76' 4 
Taxp 75 
Taxp 75- 
Taxp 74 
Taxp 74 2 
Taxp 73, 
Taxp 73' 

Hdag 
Hdag 
Mag 
Bdag 

Collaga Rating 76 
Collaga Rating 75 
Collaga Rating 74 
Collaga Rating 73 
Eddag 76 
Eddag 75 
Eddag 74 
Eddag 73 
MaanCS 76 
MaanCS 75 
MaanCS 74 

MaanCS-73- 

SDCS 76 
SDCS 75 
SDCS 74 
' SDCS 73 
Claaa Sixa 76 S 
Claaa Sixa 75 / 
Claaa Sixa~74 f 
Claaa Sixa 73 ) 
Titlala75 
. Titlala74 
Attand 75 
Attand 74 
TAttand 75 
TAttand 74 
. Tnw 75 



if M.A., Ed. 
Spacialiat 
or Ph.D. 



} 



1 if & 300* 



l-if^-30— 



.603 
.278 

.550 
.415 

- ^005 
.156 
.001 

- .035 
.004 
.441 

- .002 
1.52 
3.25 

-4.20 
-3.77 
-4.15 
-3.88 
2.95 
1.44 
1.07 

- .066 

- .400 

- .169 
.227 

- .112 

•031 
.025 
.160 
.101 
.031 

- .263 

- .399 
* - .466 

- .070 

- .070 

- .006 
.004 
'.167 

.134 

.073 
.0t2 , 
.014 



29.58 
4.75 

1.42 
1.46 
-1.33.. 
.61 
.48 

- .16 
1.60 
2.16 

-1.01 
1.29 
.74 

- .80 

- .52 
.35 
.71 

- .94 

- .85 
1.34 

- .09 

- .51 

- .25 
3.43 . 

-1.85 
.54 
.50 
.75 
.57 
.19 

-1.61 

- .44 

- ,74 

- .12 
-1.29 
-1.08 

- .77 
.75 
.61 
.34 
.32 
.44 
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TABLE B-12 (Continued) 



Variables . Coefficien^f^ t-Statistics 

! Schsize 75 ' .002 / j.,03 

Schsixe 74 A" ' .001/ .79 

Pupil/Teacher Ratio 75 > - .147 -1.14 



Puptl/Taachar Ratio 74 .084 

IQ * Taxp 76 - .002 

IQ * Taxp 75 - .001 
IQ * Taxp 74 . - .001 

IQ * Taxp 73 - .004 

IQ* Bdag 76^ .020 

IQ * Hdeg 75 - .036 

IQ * Bdeg 74 ' .045 

IQ * Bdag 73 , .035 

IQ * College Rating 76 .037 

IQ * Collaga Rating 75 .047 



.66 
-1.04 

- .78 

- .59 
-2.12 

.38 

- .77 
.81 
i47 
.73 

1.08 



IQ * Collaga Rating 74 - .034 " - .77 

IQ * Collaga Rating' 73 - .016 - [38 



Dependant Variable: 1976 Composite Achievement Score on Iowa Test of 
Basic, Skills, constant « -54.96;, R 2 ■ .830; n ■ 891 

School 76 was the school the student attended in 197t. "There were 68 
separata schools, 10. of which had statistically significant coefficients. 
Of these ten, seven were significantly negative. Examination of these 
schools' characteristics revealed no obvious clues to explain their 
importance in the predictions* _s_even_th_grada_blacx achievement. 

b 

A majority of the observations were at 270, (i.e., the instructor's 
undergraduate college was rated at 270) thus the break had to be made 
at 300. 
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Table B-13 


/ 
/ 


/ 


1 


- 


Descriptive statistics as selected va 


iriabfes from the Five/Six 




year sample and the Remaining Longitudinal History File 








tive/Six Year 




Longitudinal History 




Variables 




Sample 






File A 




. - 
1971-Grade 3 


mean 


standard deviation 


mean 


standard deviation 




CS71 


36.6 


a 7 




35.1 


8.2 ' q> 




mean uo /± * 


a 


5.4 


i 


35.0 


* 5.2 


*> 


, Texp 71 


. 13-6 


11.3 




10 Q 

XI. o 


1 A O 

XO.o 


y * 


1971-Grade 4 














IQ 


95.2 




88.3 


13.8 






AA A 


9 7 




Hi. O 


A 

. 9.2 ^ » 


* 


mean CS71 


43.2 


6 3 




/. 7 1 

«♦ Z.l 


I C 7 

5.7 




mean IQ71 


92.1 


8.3 , 




do 7 


^ i 

7.1 




Texp (71 " 


13.0 


. 11.1 




in A 


i n a 




1972-Grade 3 




I 
I 










CS72 


36.8 


ft ft 

o. o 




35.4 


8.6 




mean uo/z 




5 7 




35 •? ! 






Texp 72 


13.0 


1 10 7 




1 7 A 

1Z*0 


in a !' 
XO.O \ 1 




il972-Grade 4 








c • /■ 






IQ • ' 


95.8 


1 *X A 




"0.7 


13.0. 


* 


CS72 _ 


46.3 


Q Q 




43c2 - 


9.5 




mean CS72 


44.8' 


0*1 




43.4 


* 5-.4 




mean IQ72 


93.4 


7.4 




91.5 


6.8 




Texp 72 


12.7 






11.7 


1 A A 

10.9 




1973-Grade 4 












■ - 


IQ 


93.9 


i 1 7 Q 




90.4 


1 / A 

14.0 




CS73 . 


45.9 


O O 




42.8, 


10.0 




mean CS73 


44.2 


A 1 
0*1 




43.1 


5.8 ' 


* 


mean iq/j 


9Z. 1 


— 7 A 




A1 1 

91.1 


7.3 


— — - ■ " 


Texp 73 


11.9 , 


ii n 

» 




11 9 

11.3 


1 A £ 

10.0 




I* 

1973-Gradjs 5 










/ 




' IQ 


95.7 


13.5 




90.3 


11C 

13.5 




CS73 


55.9 


11.3 


1 


51.4 


10.9 


- 


mean CS73_ 


54.0 


7 9 

_ 7-e3 




52.0 


6.2 




mean IQ73 


93.6 


- 8.3 




91.5 


-6.9 




Texp 73 1 


11.9 


10.5 

I 






9..0 

o 


> 


1974-Grade 5 














IQ 


94. l' 


12.9 




ftQ ft 


ia n 

X*4 . v 


• * 


CS74 


53.6 


11.1 




49.5 


li.i 




aean CS74 


51.7 


7.2 




50.3 


6.8 




mean IQ74 


92.1 


7.9 




90.8 


7.1 




Texp 74 


13.2 


10.2 




11.6 

1 


9.6 . 




! ' 










r 
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Table B-13 (Continued) 
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Variables 




Five/Six Year 
Sample 


Longitudinal History 
Pile 


* 


mean 


standard deviation mean 


standard deviation 


1974-Grade 6 










IQ 


95.8 




on n 


13.4 


CS74 


64.3 


12.6 


1 58.6 


12:0 


mean CS74 - 


62.4 


8.1 


59.6 


0.9 


mean IQ74 


. 94.0 


8.3 


91.2 


6.6 


Texp 74 


12.2 


9.8 


10.5 


8.8 


1975-Grade 6 






• 


- 


IQ 


94.3 






14.3 


CS75 


63.4 


12.4 


58.2 


12.4 


mean CS75 


61.2 


7.9 


59.5 


/ .4 


mean IQ75 


92.5 


7.6 


91.1 


7.1 


Texp 75 


13.6 


10.0 


12.6 


9.7 


1975-Grade 7 










IQ 


97.0 


13 L 




13.1 


CS75 


73.9 


14.0 


68.2 


13.6 


mean CS75 


71.6 


9.2 


70.4 


7.6 


mean IQ75 ' 


95.2 


8.5 


94.1 


7.0 1 


Texp 75 


^13.4 


9.8 


12.9 


9,3 


1976-Grade 7 










IQ 


\ 96; 2 


19 ft 


09 1 


13.6 


CS76 


73.3 


13.4 


67.5 


14.0 


mean CS76 


71.0 


8.7 


69.6 


O.O 


mean IQ76 


94.5 


8.2 


93.6 


7.8 


Texp 76 


12.2 


8.8 


11.4 


8.7 


1976-Grade 8 




- < ! 






IQ 


96 X 


13.6 


91.4 


13.2 


CS76 


82.2 


15.7 


74. 6 


15.2 


mean CS76. 


79.7 . 


10.7 


76.1 


9.1 


mean IQ76 


95.0 


8.7 


92.6 


7.1 


Texp 76 


15.6 


• 9.9 ..... 


14.9 


915 



N 

Race 

Black ' 4494 

White 2111 

Missing Data 1597 

Sex, 

- 0. 3993 

1 ' - 4193 

Missing Data 16 



68 
32 



49 
51 



N 

33,591 
9,903 
39*899 



41,660 
41,218 
515 



77 
23 



50 
50 
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